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BRITISH WATER POWER. 


Tue final report of the Water Power Resources Com- 
mittee, which was outlined in our last issue, 
does not depart greatly from the substance of the 
four interim reports, but it brings together a mass 
of information and comment which will render it of 
great value as a work of reference. The subject is 
immensely complicated in this country by the demands 
ot our cities and towns for water supply, and for this 
reason the Committee strongly recommends the estab- 
lishment of a central controlling body in the shape of 
a Water Commission for England and Wales; in Scot- 
land the conditions are so far difierent, owing to the 
sparse population and the abundance of water, that such 
a body is considered unnecessary. Water commissions 
for 60 years past have recommended the establishment 
of controlling authorities, and the present Committee’s 
conclusions were almost unanimous. 

The functions of the authority would include the 
collection of information regarding our water-power re- 
sources and placing it at the disposal of undertakers, 
enabling them to select suitable sites for development, 
assistance in the prosecution of such schemes and in 
obtaining statutory powers, safeguarding the interests 
of the local population, and the collection of statistics 
of rainfall and flow over long periods, a service which 
can only be rendered by the State. A system of stan- 
dardised data is put forward in the report, based upon 
the highly elaborated methods of the Canadian autho- 
rities, and it is proposed that maps and indexes of 
water resources for the whole of the Kingdom shall be 
available at a central office. In view of the assistance 
that the Commission would be able to render to water 
supply undertakings, the Committee thinks that a 
large share of the expenses of the Commission should 
be borne by them, thus reducing the cost to the rate- 
payer; but we fear this argument will not go far to 
mollify the intense opposition of the public to the estab- 
lishment of a new authority at this time, when the 
severest retrenchment is the order of the day. Whether 
the cost is thus distributed, or is borne by the Treasury, 
the result is the same—the citizen has to dip into his 
pocket a little deeper—and whilst we admit the advan- 
tages of the proposal, we are bound to regard it from 
the standpoint of financial expediency. 

On the other hand, with regard to water power in 
particular, the Committee would entrust either the Board 
of Trade or the Electricity Commissioners with the duty 
of supervising and promoting the development of the 
resources of Great Britain, and to this proposal we offer 
no objection. It is undoubtedly most desirable that this 
important question should be taken in hand as soon as 
possible, and if it can be dealt with by an existing 
Government department, the additional expense will be 
a minimum, 

It is to be hoped that if and when Government action 
is taken, it will be taken with the express object of 
development. We have seen how, in the United States 
and Scandinavia, where water power is available in 
abundance, Government control has resulted in deplor- 
able delays; with a view to securing the best terms for 
the State, impossible conditions have been prescribed. 
I? the aims of the Committee are to be fulfilled, it is 
absolutely essential that private enterprise shall be given 
a free hand and an extended tenure—otherwise our last 
state will be worse than the first. 

With regard to tidal power, it is felt that a prima 
facie case has been made out for its further investiga- 
tion ; the Severn scheme is admitted to be technically 
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feasible, and if it is proved to be commercially im- 
practicable no other project of the kind has any chance 
of success. Attention should bé given therefore, says 
the Report, to the possibilities of the Severn scheme in 
the first instance, and the experiments set on foot by the 
French Government, as well as Italian proposals, may be 
cited in support of this recommendation, 


INDUSTRIAL AFFAIRS. 


‘Tue leading strings, which preserve and uphold the 
infant, would impede the full-grown man. And so the 
very means by which the human mind is, in one stage 
of its progress, supported and propelled, may, in an- 
other stage, be mere hindrances.”’ 

When Macaulay wrote thus about the coming of the 
Reformation, trade unions were in their very early 
stages. The time has come to-day, however, when it is 
the duty of all who have the interests of the workers at 
heart, among whom the leaders and members of trade 
unions should be prominent, to take stock of the situa- 
tion, to examine the machinery, and, in general, to 
ascertain whether the organisations as they exist are 
suited to the circumstances of the present time. 

In the days when workers were ground down, when 
child labour was largely employed, when women worked 
under horrible conditions at unsuitable occupations, 
the combination of workers to improve their lot was just, 
necessary, and desirable. There were those who thought 
the abolition of child labour would spell the ruin of 
industry but they were mistaken. The improvement of 
the lot of the workers for which trade unionism has been 
mainly responsible has not only done no harm, but has 
done positive good, to industry. In like manner the 
leading strings of the infant, and the dogmatism of 
Rome, were necessary to the immature body of the child 
and the immature mind of medieval humanity. They 
did good, and without them much could not have been 
done that was done, 

Humanity, when mature, is impatient of restrictions. 
Trade unionists object to the limitation or obliteration 
of initiative following upon the widespread adoption 
of process specifications based upon motion study and 
so-called scientific management. To a great extent we 
are in sympathy with them, for a man or woman is not 
a machine, and ought not to be looked upon as one. 
Yet how far do trade unions leave the individuals who 
compose them any freedom of thought? A small group 
of extremists may seize the direction of a union, or of 
a branch, and may behave in a way absolutely opposed 
to the wishes of the majority of its members. We need 
not go outside London for an example of such a happen- 
ing. It is not many weeks since the executive of the 
E.T.U. suspended the London District Committee on 
account of its extreme and unruly behaviour, examples 
of which will be within the memory of our readers. 

Anything in the nature of tyranny will, in the long 
run, inevitably be resented, and that resentment will 
more readily come to light in bad times than in good. 
When, as was the case during the war and the post- 
armistice boom period, wages are increasing and em- 
ployment is good, dissatisfaction is apt to fizzle out in 
a few scarcely-heard grumbles. But when men are 
standing about waiting for doles, when the wages of 
those who remain at work are falling, that dissatisfac- 
tion will be expressed both in a more audible and in 
a more practical fashion. The A.E.U. lost 10,000 
members during the single month of October, 1921. 
Mr. Thomas spoke pessimistically a few weeks ago about 
the N.U.R. In some degree, and perhaps a substan- 
tial degree, the decrease in membership may be due to 
the slump in trade, the fall in wages, the general un- 
employment, in short, to the industrial situation at 
large; but it is impossible to ascribe to these carses, or 
to any of them, the widespread apathy that was re- 
vealed in, for instance, the engineering wages ballot. 


Here was a case in which the question to be voted upon 
touched every member in the pocket. Would they, or 
would they not, strike to retain what they had gained? 
Yet a large proportion of the membership would not. 
take.the trouble to answer the question, and thereby 
tacitly declined to strike. Some of this apathy may 
have been due to a realisation of the futility of a strike 
at a time when most employers, or at least the smaller 
ones, as we commented at the time, would have been 
rather glad to shut down their works; but on many 
oécasions, where the clear-sighted saw at the beginning 
that futility which the failure of the strike proved, the 
fact was not allowed to prevent the strike from 
taking place. But we believe that in general the man 
on the floor of the shop was, and is, tired to death of 
being driven, or led, or coerced into striking every little 
while, and losing several weeks’ pay, about an issue 
which might concern him omy remotely. 

The time has gone by when a central executive cati 
appreciate conditions all over the coun#ry, and can co- 
ordinate reports, and direct uniform acfion as a result 


- of its information. Devolution is necessary. The 


workers must combine, just as empioyers must combine ; 
and employers and workers must combine together. By 
the establishment of works committees (upon which the 
representatives of the workers ought to be trade 
unionists), to which the employers could furnish infor- 
mation as to the present state and future prospects of 
business, and by which the best methods for the advance- 
ment of the firm, and of the industry, could be dis- 
cussed, much good would be done. The advancement of 
the nation’s industries is the advancement of the nation. 
But employers and employed cannot get down to facts 
at a meeting hundreds of miles away from those facts. 
They must talk matters over and fight them out on the 
spot, at the works where the things that have to be dis- 
cussed actually happen. Then they will be able to see 
what is the best course to pursue; whether, for instance, 
the adoption of the now famous and very successful 
Priestman scheme of profit-sharing can be beneficially 
adopted, or whether hours have to be extended in order 
to reduce costs of production. Men will interest them- 
selves actively in matters which they can influence, and 
when they can see with their. own eyes, in their own 
shops, the results of their activities. And if, as would 
be proper, membership of his trade union could be 
taken as a sign of a man’s competence in his trade, 
then the unions themselves would benefit by the devolug 
tion of their responsibilities, and consequently the bene- 
ficial activities of the unions could be considerably ex- 
tended. 

Moreover, the existence of a works committee would 
come, in time, to be recognised as a symbol that the 
management was reasonable and progressive. The 
conservative, secretive, difficult kind of employer would 
find his business suffer, because the best workmen would 
prefer to work for his rivals. He would therefore find 
it imperatively necessary to advance ewith the times. 
Is it not abundantly clear that pressure of that sort 
would be better and more effective than the kind of 
general strike we have seen of late years? Why should 
a good employer be hampered and his workpeople im- 
poverished because of the necessity of bringing a bad 
employer to his senses? He will be protected -by the 
other employers, whereas if there were no question of 
his men downing tools as a body, but only going, 
individually, to a more agreeable concern, he would 
suffer alone, and would have to take the only means of 
improving matters, unless he were so stiff-necked as to 
prefer to go out of business. 

There is still room for individuality. The strength 
of the British commonwealth of nations, as it seems we 
are now to call it, lies in the individual strength of the 
several nations composing it. Centralisation of Imperial 
affairs has been proved to be impracticable, and has 
been given up. Centralisation in industrial affairs, 
though not yet given up, is no less impracticable, and it 
will have to make way for methods more adapted to 
the needs of the times in which we live. 
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On several occasions during the last 
The Secrecy of few years the public, who have been the 
the Ballot in innocent victims of disputes between 
Trade Disputes. Capital and Labour, have been aston- 
ished to find that a settlement has been 
arrived at within a very short time after the rejection 
of very similar terms ‘‘ by an overwhelming majority of 
the men! ’’ One reason for this apparent anomaly may 
be that the method of taking the opinion of the men 
is faulty in some material respect, Lither the men have 
not understood the proposed terms or they have been 
prevented from expressing their real opinions by the 
fear of disclosure. A recent case before Mr. Justice 
Sargant makes it plain that where the rules of a trade 
union provide that a vote shall be recorded in a par- 
ticular way—a way designed to ensure that the secrecy 
vf the ballot shall be preserved—and that rule is not 
observed, the ballot is vitiated and cannot, in the result, 
be enforced. 
lt appears that -on May 30th, 1921, a ballot was 
taken of the members of the National Society of Opera- 
tive Printers as to a proposed alteration of the rules. 
The ballot papers of about half the members were 
marked with the numbers of the men to whom they 
were issued so that these men could be identified. It was 
not suggested that the marking was done with any 
sinister object, but in the view of the learned Judge 
‘*the secrecy of the ballot was very considerably 
stultified.’” Having expressed the opinion that under the 
rules *‘ ballot’’ involved a method of secret voting, he 
held that the resolutions which followed the ballot were 
not binding. Seeing that the rules which Mr. Justice 
Sargant had to consider are in all essentials common to 
a large number of trade unions, it is obvious that his 
decision is of considerable importance, and those who 
are responsible for the proper administration of the 
unions will do well to remember the decision at which he 
has arrived. They should follow a little more closely 
the procedure by which those who enjoy the franchise 
are able to record their votes at elections. Whatever else 
las been said against the system by which members of 
Parliament are elected, no one has ever impugned the 
secrecy of the ballot. We are convinced that a very 
large number of trade disputes could be avoided, or 
composed at a much earlier date, if every member wore 
satisfied that he could record his vote on the matter 
without fear or favour. - 


Tue popularity of the E.D.A. sales- 

The Art of | ™anship conferences is evidenced by the 

Salesmanship. large attendance at the second meeting, 

held on Friday, December 16th. A 
great deal of enthusiasm was displayed by those present 
t» join in the discussion, which dealt with the selling of 
electrical power-driven appliances in the home, but it 
would appear, from the remarks made, that this enthu- 
siasm is not always reflected in the actual selling of the 
apparatus. As was pointed out, it is a great asset for 
a salesman to be able to tell a prospective customer that 
le is successfully using in his own home the particular 
appliance he is trying to sell. Here, however, we had 
the spectacle of an electrical contractor discussing ways 
und means of increasing his sales of electrical appliances, 
whilst himself admitting that he had discontinued the 
use of such an appliance in his own home because it 
ade a noise, The same sort of thing has happened 
before with regard to electric cooking apparatus. This 
is surely not conducive to good business, and the point 
Was pounced upon by subsequent speakers. 

In discussions on salesmanship we have acquired the 
habit of looking for some information with regard to 
‘merican methods, and we generally get it; on this 
vecasion, too, we were not disappointed. Although 
clectrieal appliances are much more popular in America 
than here. the Americans have one advantage, and that 
is that there is a larger percentage of houses receiviny 
a supply of electricity. At the same time. it was inter- 
esting to hear that owners of apartment houses there 
Sometimes install electrical washing machines before 


tenants move in, but there is reason to believe that the 
price of the apparatus is a big factor in this connection. 
An American speaker, in order to indicate new fields for 
the sale of washing machines, instanced the case of an 
American woman who installed one on the hire-purchase 
system and developed a clothes-washing business, which 
was sufficiently profitable to provide her with a motor- 
car. In this country, of course, there is a great deal 
in the fact that, comparatively, so few houses are con- 
nected with electricity mains, and but for the fact that 
the discussions are confined to selling methods, there is 
no doubt that much would have been said about the 
methods of supply authorities. It is of interest to note 
that whilst the big stores were decried on the last occa- 
sion on account of their ‘‘ jerry ’’ wiring, on this occa- 
sion the suggestion that they should help in popularising 
the apparatus met with a good deal of approval. A 
point much discussed was the necessity for the salesman 
to gain a thorough knowledge, not only of the appliances 
he is selling, but of their application, and Mr. Morton’s 
remarks on the details of clothes-washing certainly point 
tu the fact that he practises what he preaches. 


Tue paper read by Sir Vincent L. 
Railway Raven, K.B.E., before the North-East 
Electrification. Coast Institution of Engineers and 
Shipbuilders, of which an abstract is 
commenced elsewhere in this issue, is noteworthy on the 
following grounds, amongst others—namely, that it 
emanates from a leading steam railway engineer; and 
that it makes out an absolutely convincing case for the 
adoption of electric traction on railways. We cannot 
recollect any previous paper which so fully compares 
not only the relative merits of steam and electric loco- 
motives, but also the extremely important accessory 
plant and equipment and the operating methods which 
are inherent respectively to the two systems of traction, 
and whilst we are unable to reproduce the long paper 
in extenso, we feel that it calls fur an exceptionally full 
abstract. 

From time to time revolutionary changes take place— 
not without difficulty and in the face of strenuous oppo- 
sition—in thought and practice in various walks of life ; 
such changes, for instance, as the substitution of iron 
for wood in shipbuilding, of steam for wind power in 
ship propulsion, and of turbines for reciprocating en- 
gines in numerous applications; such a change is in 
progress before our eyes in the methods of traction on 
railways, and it is exceedingly interesting to watch its 
development. Quite naturally and properly, engi- 
neers who have at conmand the vast experience that has 
been gained with steam have regarded the upstart elec- 
tric locomotive with suspicion, and have been keenly 
critical of its possibilities and alleged advantages; as 
ever, “‘the old is good.’’ But it is an essential 
characteristic of every engineer worthy of the name that 
he is open to the reception of new ideas and is willing 
to adopt new methods, when he is satisfied that the 
new are better than the old. How else could the turbine 
—the ‘‘ steam-eater’’ of 1890—have established itself 
on board ship? 

We see the same process at work on land, and we 
welcome the accession of so eminent an authority as Sir 
Vincent Raven to the ranks of the convinced supporters 
of electric traction. A fact which adds to the weight 
of his advocacy is that for many years the railway of 
which he is the chief mechanical engineer has carried on 
both passenger and goods haulage by electricity on a 
scale which has enabled him to judge at first hand be- 
tween the merits of electricity and steam: he speaks of 
that which he doth know. Moreover, the North-Eastern 
Railway Co. is about to electrify 250 wiles of its 
main-line svstem. Granted that the advantages of 
railway electrification are now venerally admitted, 
the fact remains that up to the present practically all 
our development in that direetion has been associated 
with suburban railways: in this paper. heavy woods and 
passenger transportation are dealt with, and it is bound 
to aid materially the adoption of the larger schemes. 
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Tue commercial method of testing samples of materials 


TESTS ON 


BREAKDOWN 


INSULATING MATERIALS. 


A Simple “ Guard-Ring” Method. 


By N. A. ALLEN, B.Sc. 


used for insulating purposes consists, in general, of 
placing a layer of the substance to be tested between 


two flat circular brass plates having rounded edges and 


applying a voltage until the dielectric breaks down. 


The size of the sample is chosen so that sufficient over- 


lap is obtained to obviate flash-over around the edge of 
the specimen from one plate to the other, 

It is noticed that the material almost invariably 
fails near the edge rather than at the centre of the 
plates. This is due to the increased electrical stress at 
the edge of the plate, illustrated in fig. 1, causing 


[ \ 
Kia. 1.—Lines ov Stress: 


breakdown there at a lower pressure than the voltage 
at which the failure would occur if the dielectric were 
stressed uniformly. 

The use of some form of guard-ring for tests of this 
nature is well known. If the guard-ring is badly 
arranged, however, the specimen will be found to fail at 
the edge of this ring instead of at the edge of the plate. 

The method described below has been developed by the 
author, and has given complete satisfaction. The dia- 
gram in fig. 2 shows a section of the apparatus, which 
consists of a smooth base of cast iron supported on 
cbonite pillars. The sample to be tested is placed flat 


‘on this base, and a smooth circular brass plate placed 


upon it. The guard-ring, which is a heavy cast-iron 
ring, is laid down concentric with regard to the plate, 


; BASE PLATE 


Fia. 2.—Secrion or Apparatus (DIELECTRIC NOT TO SCALE). 


but instead of resting upon the sample it is placed upon 
an annular ring of the insulating material, identical 
in all respects with the specimen under test, and pro- 
jecting by 4 in. on all sides of the guard-ring. 

The insulator ring itself rests upon the specimen, and 
is pressed tightly down by the weight of the cast-iron 
guard-ring, excluding air-spaces as far as possible. 


The distance between the inner edge of the guard-ring 
and the outer edge of the plate is ap proximately + in., 
the diameter of the plate 3 in., thickness 4 in., while the 
inner diameter, outer diameter, and depth of the cast- 
iron ring are 3} in., 5 in., and } in. respectively. 

At this point it may be mentioned that too much 
stress cannot be laid upon the necessity of eliminating 
air-spaces when conducting tests of this description. 
It was pointed out by Steinmetz that the introduction 
of a layer of insulating material of high dielectric con- 
stant (specific inductive capacity) into an air-gap which 
is in a state of electric stress approaching breakdown, 
is liable to cause a brush discharge across the gap. This 
is because the voltage drops on two condensers in series 
(é.e., in this case a layer of insulator and an air-gap) 
having equal charges and dimensions, are inversely 
proportional to their dielectric constants. Thus the 
air takes more than its share of the voltage, the air is 
stressed at a higher value, and breakdown occurs. 
This phenomenon, which has only in recent times been 
admitted to its proper position of importance in the 
mind of the electrical engineer, has been the cause of 
many failures of insulators which are working at safe 
nominal stresses, whereas owing to the presence of air- 
pockets the actual stress is sufficient to cause a brush 
discharge across the air-gaps, with carbonisation and 
consequent breakdown of the insulation. 

In tig. 3 is indicated the state of stress distribution 
in this apparatus. The presence of the outer con- 
ductor at the same potential as the testing plate causes 
the lines of force to be parallel not only in the centre, 
but also at the edges of the plate, while the insulating 
ring prevents breakdown at the edge of the guard-ring. 


GUARD RING 


om 


Fic. 3.—Lines ov Stress in Arraratus. 


Thus a fair test of the dielectric strength of the material 
is ensured. 

A series of tests was carried out with some 245-mil 
insulating paper, first without any guard-ring, sec ondly 
with the apparatus which has been described, and a 
table of comparative results is given, indicating the 
number of failures occurring at the edge and at the 
centre of the plate in the two methods, and also the 
respective breakdown voltages. 


I Il 
Number of tests 53 85 
Number of failures at edge sie 45 2 
Percentage... 82% 24% 
Number of failures at centre nie 8 83 
Percentage... 18% 974% 
Average breakdown ‘voltage ve 1080 «1190 
Percentage... 91% 100% 


T.—Plate guard-ring. 
Tl.—Plate with guard-ring. 


The advantage of this method is that it is just as con- 


venient as the ordinary commercial method: the same 


annular ring of insulator can be used for a large 
number of tests, and the results obtained are more 
accurate with this than with the other method, pro- 
viding a fairer test of the behaviour of the materia! 


under uniform electric stress. 
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THE FOUNDRY ELECTRIC FURNACE. 


By JAMES EDGAR. 


Tue industrial uses of electric furnaces are very 
numerous, and one of the most satisfactory develop- 
ments has been their invasion of the foundry. This de- 
partment has long had the reputation of being extremely 
conservative, but innovations are accepted there as they 
are elsewhere—with a good deal of suspicion. The 
number of electric furnaces in operation is small in 
comparison with the number of foundries. There are 
over 3,000 foundries in this country, and the great 
majority of them carry on with combustion furnaces. 

The cupola requires a great deal of attention and con- 
siderable skill on the part of the men in charge to en- 
sure satisfactory results. It has, however, important 
qualifications. Its efficiency is relatively high; it would 
appear to be about 40 per cent., and it is comparatively 
cheap; for instance, from 2 to 5 ewt. of coke will melt 
a ton of metal. It cannot, however, be called simpie in 
operation, and the melting is done, as with all com- 
bustion furnaces, in the oxidising influence of the 
blast, which is harmful to some of the elements, notably 
manganese and silicon. 

Notwithstanding the failings of the cupola, however, 
foundrymen are decidedly partial to it, and it is, as a 
combustion furnace, a good type. It is very improb- 
vble, indeed, that the electric furnace will oust it from 
the iron foundry, at any rate for a considerable time, 
although, if electrical engineers really concentrate on 
foundry requirements and electrical energy becomes 
cheaper, the number of electric furnace installations 
will grow rapidly. With steel, iron and brass alike 
there are two great points in favour of the electric 
furnace, the first being that the melting is done in a 
reducing atmosphere, and there is thus no oxidisation, 
while the second is that a high degree of superheating 
is necessary to ensure good castings, whereas the super- 
heating power of combustion furnaces is limited. 

Messrs. T. Summerson & Sons, Ltd., one of the few 
British iron-founders who use an electric furnace for 
melting iron, had some fine castings on view at the 
recent Shipping and Machinery Exhibition at Olympia. 
This firm found, on a microscopic examination, that 
in the best iron there were patches of sulphide and phos- 
phide, and also that the carbon stood out in lumps, 
while the grain was loose. By electrically melting the 
iron, they have eliminated phosphides and sulphides, 
and produced even, close-grained metal. 

What is called the duplexing process will eventually 
be practised in many iron foundries; that is, the iron 
will first be melted in the cupola, and then transferred 
to the electric furnace to be superheated. . 

In the steel foundry the electric process has become 
popular. -For the benefit of those who have not studied 
steel foundry practice, it may be said that there are at 
present four processes: the open hearth, the Bessemer 
o* converter, the crucible, and the electric processes. 
Until the electric furnace was introduced, crucible steel 
was used for castings of the highest grade, and opinion 
was divided between the open hearth and Bessemer pro- 
cesses for general work. Now, electric steel has largely 
displaced crucible steel. and many castings that were 
formerly made by the Siemens furnace or converter, are 
now made of electrically-melted steel. The metal, for 
one thing, is much purer. A great recommendation for 
the electric furnace to steel foundrymen consists in its 
refining properties. It is frequentlv only used for refin- 
ine. Sulphur and phosphorus, which are very objection- 
able elements, can be almost entirely eliminated owing 
t> the intense heat, and almost anv class of steel can be 
produced from the cheapest material. Another. point 
sometimes cited in its favour is that little brickwork 
is necessary. In the future. electric furnaces of much 
larger capacity will have to be made to cope with all 
classes of work. It is in the steel foundry that thev have 
made the greatest progress. Castings are more costly 
because, in addition to the cost of electrical energy, the 


upkeep of the furnace lining is heavy owing to the high 
temperatures. With large furnaces, upkeep charges 
would be proportionately lower. 

It has been found that it is more economical to keep 
an electric steel furnace going all the time than to allow 
iz to cool after each heat, because it is less destructive 
of the furnace lining. Some firms have found that they 
could make the furnace pay by having two heats a day, 
but have been handicapped by the workmen refusing to 
work the necessary hours. The consumption of elec- 
trodes is also an expensive item. 

Electric furnaces should make rapid headway in 
brass foundries; much more rapid indeed than in the 
iron foundry. At the present time there are several 
excellent non-ferrous electric furnaces on the market. 
In one of these, the Morgan Crucible Co.’s furnace, 
the crucible is made of special conducting material, and 
has extension rings at top and bottom to carry the ter- 
minals. The lining of the crucible is composed of an 
insulating material. Water-cooled gunmetal terminals 
are used to convey the current into the walls of the 
crucible. At the Shipping and Machinery Exhibition 
the ‘‘ Leifur’’ furnaces of the Leeds Electrical Con- 
struction Co. proved of great interest to foundrymen. 

The melting of brass in the electric furnace presented 
peculiar difficulties. One objection to the are furnace is 
that, with so high a temperature, the zinc was volati- 
lised. Flexibility is an essential qualification for a brass 
foundry, because of the variety of mixtures to be 
melted. More types of furnaces have been evolved for 
brass melting than for iron and steel, and there has 
been more disagreement among foundrymen as to which 
is best. 


WATER-POWER TROUBLES. 
By E. SCOTT RIVETT. 


Ix many newly-settled countries rainfall and stream- 
flow records are still in a very incomplete state, and the 
designer of a hydro-electric plant is hard put to it to 
tind reliable data for the basis of an estimate of the 
power available at some particular fall during all the 
months of the year. In such a case it is not advisable 
to place much reliance upon the memory of the oldest 
inhabitant, and, besides, there may be no oldest inhabi- 
tant. 

The extreme value of precise records extending over 
a period of years is, of course, generally recognised by 
hydro-electric engineers. It is therefore easy to under- 
stand that, occasionally, owing to incomplete records 
or a too sanguine temperament, serious mistakes are 
made, but the following case of the Minnedosa (Canada) 
plant seems almost incomprehensible. 

Some years ago a local company was formed to har- 
ness a waterfall near Minnedosa on the Little Saskat- 
chewan river, and a hydro-electric plant was installed. 
An earth-embankment dam about three-quarters of a 
mile in length was built, giving extensive water storage 
and the development of a head of 25 ft. A six-foot 
penstock led to the power-house, where a horizontal- 
shaft turbine was connected to a 375-kVA generator. 
The drainage area had not been thoroughly studied, and 
when the plant was put into operation and _ service 
started, the company faced the fact that during the 
winter months no water flowed into the reservoir, so that 
plant operation was possible only from eight to nine 
months in the year, and during the season of greatest 
need—the winter months—there was no delivery of 
power. The company spent a large sum of money in 
the endeavour to remedy this condition, but finally was 
obliged to cease operations and go into liquidation. © 
The plant has now been taken over by the Manitoba 
Power Commission. and it is proposed to re-design the 
whole hvdro-electric outfit. In the meantime two 120- 
h.p. semi-Diesel units have been installed, and are work- 
ing satisfactorily at an average fuel oil consumption of 


0.9 lb. per kWh. 
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_ In the above instance, the designers of the plant over- 

looked the complete cessation of winter flow. The case 
of Wallace, Idaho (U.S.A.), is on a different footing. 
Here power is developed from water collected in a catch- 
ment area of about 2,00U acres, formerly well timbered 
With trees from 50 to 200 years old. In 1910 the water. 
shed was entirely burnt over. Before the fire the stream 
tlow was never below 1,000 miner's inches, but sinee 
then it has fallen to a fourth of that quantity, and the 
company supplying water, light, and power in_ the 
district, has been compelled to spend considerable sums 
vf money annually in developing power from steam 
und using part of it in pumping water. Records ot the 
weather bureau at Wallace show that the precipitation 
has been about normal, and one is thus forced to the 
conclusion that the unevenness of flow is due to the 
destruction of the timber and not to any change of 
climate or rainfall, , 

It is not often possible to increase the average stream 
flow of a river, but an attempt to do this is now pro- 
posed in Northern Ontario. The growing gold-camp 
in the South Porcupine district has suffered from a 
shortage of power for some winters past, and the com- 
pany supplying electricity to the mines has now de- 
veloped every available foot-pound on the Mattagami 
river. The demand is still increasing, and the present 
supply will be inadequate during the next period of 
low water. To overcome the difficulty, it is proposed to 
divert the water of the Grassy river, which now dis- 
charges into the Mattagami some miles below the chief 
power-house. At the place where it is intended to join 
the two rivers they are fifteen miles apart, but by a 
system of dams engineers have discovered that the water 
can be backed up through a chain of small lakes and 
rivers, so that only about 300 ‘%t. of channel cutting 
will be necessary. The project would change the com- 
plexion of an extensive area, and alter the lower reaches 
of the Grassy river from a formidable river to a trick- 
ling stream, but it would make gold production and 
employment at Porcupine more certain. 


FOREIGN LANGUAGES AND ENGINEERING 
DEVELOPMENT. 


By ALEC. B. EASON, A.M. Inst.C.E., A.M.LE.E. 


Ar a recent meeting of electrical engineers mention was 
made of the great development of water-power for elec- 
tricity and the widespread use of electricity in small 
towns and village on the Continent, as compared with 
what one finds in this country. ‘Two natural factors 
partly account for this development: first, the average 
density of population is much less than in England, 
and this reduces the difficulties of running transmission 
lines, as it is easier to run them in uninhabited areas 
than in towns; secondly, there are much greater re- 
sources of water-power on the Continent than in this 
country. But the educational factor has something to 
do with the development ; the proportion of engineers on 
the Continent who know two foreign languages is greater 
than the proportion of English engineers knowing two 
foreign languages. Many Continental engineers can 
know at first-hand from the English Press what is being 
done in the British Empire, while many of our engi- 
neers can only know what engineering developments 
go on in -foreign countries by reading translations of 
the technical Press: 

The amount of study required to give one a working 
knowledge of a foreign language, sufficient to be able to 
read foreign publications,- is perhaps over-estimated. 
(;ood progress in learning to read the foreign Press can 
be made by an individual who purchases, say, a Spanish 
yramimar and dietionary, and then studies privately by 
reading novels in such a way as to understand the 
main story of the novel without endeavouring to read 
every line; the. latter process may be necessary at 
school, so as to translate each sentence correctly for the 


schoolmaster, but it is not conducive toe reading, much 
literature. One does not need to look up every un- 
known word in the dictionary, but goes on reading 
even if some words are unknown. This method does 
really work; such reading of novels will not teach one 
to speak the language, though it helps one in obtaining 
uw vocabulary to use when the pronunciation has been 
learnt; but after reading twenty or thirty novels in a 
foreign language, one will be able both to enjoy the 
foreign literature and to glean items of interest from 
the technical Press. 

If one reads while travelling, standing, or sitting 
in tramears and trains, one cannot always be looking 
up words in a dictionary; therefore one must either 
stop reading foreign books in such cases, or go on 
reading without troubling if some words are not 
understood. 

Access to foreign literature suggests to one what parts 
of our conventions and ideas are insular and not 
universal. This can be learnt partially by reading 
books of travel and history, but is better learnt by read- 
ing novels dealing with the life in foreign countries. One 
is always able to learn about something in which the 
foreign nation is ahead of our own. No nation is abso- 
lutely better than every other nation in every depart- 
ment of life, including government, sport, medicine, 
education, literature, music, painting, engineering, and 
science. 

As regards science in particular, one should be able 
to read German text-books if one wishes to get very 
detailed information on technical subjects. The ex- 
pression ‘‘ very detailed ’’ is used because of a remark 
made by a Swedish professor to the author. He said 
that Swedes liked English medical text-books in prefer- 
ence to German books, because the English ones gave the 
main substance of the matter, whilst the German books 
gave an immense mass of details along with the sub- 
stance, and the books became so bulky that it was diffi- 
cult to reach the substance at all. The criticism seems 
reasonable. 

If members of Parliament, Jabour leaders, coun- 
cillors, lawyers, and men who draw up rules and regu- 
lations had more direct knowledge of what went on in 
other countries, probably engineering progress would 
proceed more quickly, and Parliamentary regulations 
regarding electrical matters might become less irksome. 


HIGH-FREQUENCY STRAY SPARKS ON 
MOTOR CARS. 


By VOLTMAN.”’ 


Tuy, we live in strange times. The man-in-the- 
street seems to be in a fair way of developing a super- 
scientific brain. Of course, one is well aware that the 
daily Press regales him from time to time with wonder- 
ful and somewhat fearful articles on the latest marvels 
of science, served up with all manner of popular trim- 
things, and’ after reading such an article one concludes 
that the man-in-the-street is very prone to rush along 
paths of super-science where a Faraday or a “Kelvin 
would have feared to tread. Tliese ideas came into the 
writer’s mind when’a very ordinary owner of a motor 
car—and a cheap one at that—stated that he could get 
“high-frequency sparks ’’ by lightly touching the petrol 
tank with a spanner. © He averred that he could see the 
alleged high-frequency sparks distinctly in the dark 
when the-engine was running.’ The writer suggested 
that if this were sé our friend might possibly have inade 
an important electrical discovery, but’ so far as the 
writer was aware, an‘ordinary motor car was not 
regarded by the electrical cognoscenti as a perambulat- 
ing generator of high-frequency oscillatory discharges. 
The writer doubts whether our super-scientist could ‘give 
an intelligible explanation of why a magnet deflects a 
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compass needle, yet here was he descanting on his mag- 
neto radiating high-frequency oscillations as the result 
of ‘‘ spark gaps, condensers, and capacity ’’!! 

The high-frequency effect, he ave:red, fully explained 
why some motor cars had been known to burst into flame 
by ignition of the petrol when on the road and leave 
nothing but a charred and tangled mass as evidence of 
the disaster. Assuming our friend was accurate in his 
observations, there is quite a number of interesting 
little problems connected with the origin of stray sparks 
on motor cars generally. The writer can vouch for some 
that are not explainable by ordinary reasoning. It is 
necessary to keep in mind that a motor car is an all- 
insulated, large-capacity mass of metal. The insula- 
tion resistance, with clean dry tires, may be anything 
from 3,500,000 to 4,500,000 ohms. Afl the metal of a 
car serves more or less as the return circuit for high- 
voltage current, and also for low-pressure currents when 
single-wire lighting and starting outfits are used. 
Furthermore, it is true that the magneto provides the 
essentials of a high-frequency generator; there is, in 
fact, much more in its functioning than meets the eye, 
as research has proved. It does more than merely pro- 
duce a small spark at the plug. From observation, the 
writer can give a few instances of stray sparks. In one 
ease heavily-insulated high-pressure leads from a coil to 
the plugs passed through a brass tube to keep them to- 


gether. In complete darkness a ring of minute sparks 
could always be seen between the end of the tube and the 
insulation on the leads, this insulation being in excellent 
condition, so that there could be no question of leakage. 
Doubtless in this case there was an electrostatic and 
condenser effect between the leads and tube. Another 
interesting instance showed that some stray sparks take 
place at loose metallic joints on the mechanism despite 
the fact that there exists an excellent return circuit from 
the plugs via the engine back to the magneto, this cir- 
cuit having practically no resistance. ‘To make doubly 
sure of a good return, a wire was connected directly 
from the engine to the magneto base. Nevertheless, the 
sparks still occurred at the loose joints and a long way 
from the engine. If, as seemed improbable, these 
sparks did not indicate that there were wandering cur- 
rents finding a way back to the magneto, it must be 
reasonably assumed that these sparks were the result of 
the aforesaid high-frequency effect. Each loose joint, 
which, of course, is in a state of vibration, would func- 
tion as a coherer or detector acting in sympathy or 
unison with every discharge from the magneto. There 
certainly seemed no reason why return-cireuit currents 
should be passing through these loose contacts, and the 
true source of these seems to offer a good field for investi- 
gation. Perhaps our friend the man-in-the-street did, 
after all, really see high-frequency effects ! 


AN AID TO METER TESTING. 


By R. 


M. M. 


** CURSE & Co.! Another batch of faulty meters!’’ 
Such a remark may be heard after a preliminary test 
on some freshly-delivered meters in a test room which is 
not provided with adequate facilities for observing the 
variation of the test load. 

Scales not sufficiently open, use of instrument on a 
lower ranger of scale, or simple variation, may have been 
the real fault which caused the tester to swear. The 
volt or amp. boy may be intelligent, he certainly will 
be human, and may suffer from astigmatism. The boy’s 
power of observation of 1-10th of one scale division will 
decrease in proportion to the length of any one test, and 
set of tests, so that by the time the tester has reached the 
twelfth meter, say, allowing for 50-second counts per 


Fig. 1.—LaArGr AND SMALL PROJECTORS. 


meter, the probability of current variation being un- 
noticed is greatly increased. That 1-10th of one division 
at 10 divisions is 1 per cent. is obvious. 

To obviate this trouble a small apparatus was recently 
designed, by means of which the image of the pointer 
and the image of the reflection of the pointer can be pro- 
jected on to a screen, situated in such a position that 
the tester can see the images (coinciding) indirectly, but 
comfortably, and can readily see any variation at the 
same time as he is taking a count. Further, if the 
tester has a small two or three-plate carbon resistance 
handy, he can correct for a small variation without 


stopping his test. As the image is considerably mag- 
nified, 1 per cent. can be arranged for 1 in. travel on 
the screen, 

The accompanying illustration (fig. 1) shows a large 
size projector, on legs, but in actual practice it would 
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Fic, 2.—Prosector 1x Use. 


he found more convenient to suspend this on a bracket, 
s) as to allow horizontal rotation to give projection on 
one or other wall. The instrument would be supported 
on a pivot base, arranged so that the pointer could he 
brought under the projector at any part of the scale. 
The smaller projector shown is on an adjustable stand, 
but the suspended type is thought to be more useful. 

The other illustration (fig. 2) shows the resultant 
projection photographed in broad daylight in a test 
room with one east and two north windows, or under 
rather trying conditions. 

It ix, of course, simple to construct a seale or seales 


— 
ch 
n- 
1g 
es 
ne 
1s 
au 
he 
Ww 
er 
ot 
‘ts 
ot 
d- 
ne 
he 
0- 
rt- 
le, 
nd 
le 
ry 
x- 
rk 
id 
he 
ks 
ib- 
ffi- 
ins 
in 
ld 
1e. 

vin 
the 
tor 
get, 
rol 
the 
irk 
ted 
ade 
the 
not 
jat- 
res. 
ive 
s 8 


880 THE ELECTRICAL REVIEW. [Vol 89. No. 2,301, Decumser 30, 1921, 


exactly corresponding to the standard instrument used, 
and corresponding to the distance of projection, or, 
alternatively, under certain conditions, the image of 
the actual scale can be projected. Both the projectors 
illustrated consist of: An optical mirror; a 12-volt 
motor-car type head lamp ; a condenser ; a plane-surface 
optical mirror; and a focusing lens. 

If anyone considers building such a projector, it is 
important to remember the rollowing details: the flatter 
the angle of projection the better; the plane-surface 
mirror must be fixed so as to be able to rotate through 
a sufficient angle to allow for the desired height of pro- 
jection ; the light source itself must be capable of being 
moved to suit the depth from the surface to the mirror 
below the pointer; and good ventilation is required for 
the lamp. The forms illustrated are not the best, but 
were made up from odds and ends of material at hand. 
In a slightly modified form the instrument can be used 
to project the i image of any pointer or indicator. 


LEGAL. 


Epison Swan Etecrric Co., Lrp., v. LAWRENCE. 


On December 20th, Mr. Justice Rigby Swift heard an action 
brought by plaintiffs against Mrs. Mary Eliza Lawrence, a 
widow, ot Atina ‘lerrace, ‘l'orquay, to recover £184 8s. Ild. 
under an agreement in writing dated December 13th, 1920, by 
which defendant agreed to guarantee payment of 5s. in the 
pound upon a claim against Wilfred Lawrence, such payment 
to become due at the expiration of nine months. Defendant 
denied liability on the ground that she was not aware when 
she signed the guarantee that he had entered into a deed of 
assignment with the trustee of his creditors. 

Mr. Storry Deans appeared for the plaintiffs, and Mr. 
Stokes for the defendant. 

Mr. Storry Deans, in opening, said that in November, 1920, 
plaintiffs issued a writ against Wilfred lawrence for £55, the 
price of goods sold by them for use in his trade as an electrical 


. engineer. Upon the writ being served he put himself into 


communication with the solicitors for the plaintiffs, and also 
with a firm of chartered accountants. A meeting of the credi- 
tors of Wilfred Lawrence was held in December, 1920, and 
the debtor who attended offered to pay 20s. in the ‘pound, but 
the creditors were not disposed to accede to this unless he 
should give some security. Eventually it was agreed that he 
should pay his creditors by instalments of 5s. in the pound, by 
four quarterly instalments, and that he should assign his 
business to a trustee. It was also uecided that as to the last 
two quarterly instalments he should provide a guarantee. He 
did so, and his mother, the present defendant, became the 
guarantor, and this action was brought under the document 
recover one instalment of the amount due to plaintiffs by 
the son. 

Mr. Stokes, for the defendant, contended that the form of 
guarantee sent to Mrs. Lawrence was a misleading document, 
and was therefore void. Plaintiffs omitted to disclose the fact 
that the debtor had already divested himself of all his assets. 

Ilis LorRDsHIP, in giving judgment, said he believed that 
the defendant did not know of the arrangement with her 
son’s creditors when she signed the guarantee. She thought 
she was merely guaranteeing a trade debt to prevent legal 
proceedings continuing, and thus obtain for her son an ex- 
tension of credit. He decided that the consideration wholly 
failed, and there would be judgment for defendant with costs. 


WroncGrun Connections To Mars. 
At Worksop, on December Mth, Horace Barrow, a contractor, 
ol Park Street, Worksop, was fined £3 on a charge of con- 
necting electrical wires to the cable belonging to the Worksop 
Urban Council without censent. 

Defendant gave n@tice that he required a meter for a 2-h.p. 
motor, and the installation was accordingly mace. The Coun- 
cil afterwards accidentally found out that certain other wires 
had been fixed, and thereby defendant obtained light and heat 
for a radiator and other purposes. Defendant was a wiring 
contractor, and had a knowledge of what he was doing. 

Barrow pleaded guilty, and said his men were warned about 
the matter.—Sheffield Daily Telegraph. 


AccumMuLators, Lip., v. AUSTRALIAN COMMONWEALTH. 


According to the Sydney Morning Herald, of October 25th 
last, recently received, in this action Accumulators, T.td., an 
Australian company, formed about three years ago for the 
supply of electrical batteries, sued the Commonwealth Govern- 
ment to recover £1,231, charging a breach of agreement in 
connection with a contract to deliver certain parts necessary 


for the erection of a counter e.m.f. battery for the Postal 
Department in connection with the telephone exchange busi- 
ness. Plaintiffs stated that they packed and delivered the 
material ordered and fulfilled all the required conditions, but 
the defendants declined to pay for it. Several pleas were 
filed by the defendants, traversing the plaintiff's declaration, 
and setting up that when the battery was erected it was 
found that it would not carry the stipulated current continu- 
ously for three hours without excessive heating. They, there- 
fore, refused, as they lawfully might, to accept the material, 
and requested the plaintiffs to remove it from the premises. 
Defendants also entered a plea of cross action, claiming 
damages for delay and inconvenience in excess of the amount 
claimed by the plaintiffs. 
The case was part heard. 


CHARGE OF STEALING Lamps. 


At Bow Street Police Court on 23rd inst., Edward Alexander 
Kann, 35, was sentenced to six months’ imprisonment in the 
second division for stealing Osram lamps, belonging to his 
employers, the General Electric Co., Ltd. The earlier hearing 
was reported in our last issue. On December 23rd, according 
to The Times, the thefts had been going on for about 12 
months, and had involved the company in a loss of nearly 
£2,000. 


REVIEWS. 


Power House Design. By Sir Joun F C. Snett. Second 
edition, 1921. Pp. 535; figs. 201. London: Longmans, 
Green & Co. Price 42s. net. 


A second edition of Sir John Snell’s valuable work will be 
welcomed at the present time, when the important question 
of adequate supplies of electrical energy is receiving attention 
not only in Britain and the Dominions overseas, but in nearly 
every industrial country in the world. 

A period of ten years having elapsed since the original 
edition was written, many important developments in power 
house design have taken place, and the author has taken the 
opportunity to rearrange the subject matter and bring it up to 
date, whilst some of the chapters have been entirely revised, 
and - minor typographical errors of the first edition cor- 
recte¢ 

The aim of the author has been to give reliable and up-to- 
date information on the design and equipment of various types 
of power stations for the supply of cities and wider areas, and 
also for railways, mines, and factories, or where smaller in- 
dependent power houses and sub-stations have to be designed 
and constructed. 

The subject matter has been conveniently arranged in 
twelve chapters, and a feature of the book is the tabulation 
of useful data and costs, &c., the latter being on a pre-war 
basis, so that for estimating purposes a correction factor can 
easily be applied to suit the particular conditions obtaining. 

In the opening chapter, systems of supply are considered, 
and the author makes a strong plea for the standardisation of 
voltages and frequencies, recommending 6,600 volts as a 
reasonable maximum generator pressure, and showing that 
only four standard pressures would be required, excepting, of 
course, high-pressure d.c. systems. In assessing the probable 
load factors, it is interesting to note that the figure for power 
supply over large areas is 35 per cent., and for general supply 
to large cities a load factor of about 30 per cent. may be 
expec ted; these figures in the earlier edition were given as 

25 per cent. and 28 per cent. respectively. 

The choice of site and type of plant are considered in the 
following chapter, and it is clearly shown how these two 
matters are closely related and also may be wholly determined 
by the character and location of the ultimate source of power. 
With regard to coal supplies, the figures given in Table IV 
are still based on high-grade coal of 13,500 B.th.u. per Ib. 
(presumably as fired), and although great improvements in 
thermal economy have been made in the past ten years, the 
consumptions quoted do not take this into consideration. If 
We assume a 60 per cent. load factor and coal having a 
calorific value of 13,500 B.th.u. per Ib., as fired, the heat 
consumption per watt-hour generated would be 34.7 B.th.u., 
or an overall efficiency of only 9.8 per cent. Unfertunately, 
coal of this value is the exception and not the rule in this 
country, and if it were available it would be a comparatively 
easy matter to obtain an overall thermal! efficiency of at least 
13 per cent. on this load factor with up-to-date steam plant, 
whilst a figure of 18 per cent. is now possible, including 
stand-by losses. 

Power-house buildings are considered in Chapter III, and 
the data regarding foundations and loading on various sub- 
soils should prove useful to the designer, whilst the import- 
ance of piling and rafting the subsoil in the case of most. large 
modern waterside stations is referred to, and examples are 
given. Reinforced concrete receives brief mention, but in 
view of the economies that can often be effected by its use, 
it is disappointing to find less than half a page devoted to 
this type of construction. 

Chapter IV is devoted to steam-raising plant, and many 
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useful data have been included, the text having been revised 
and brought up to date. in ‘table XVI particulars of stan- 
dard Lancashire boilers are given, but the evaporative capa- 
city has been based on a coal of 13,500 to 14,500 b.th.u. per Ib., 
and properly proportioned economisers are assumed. A use- 
ful table of particulars of the Bb. & W. marine type boiler 
is given, but the actual evaporations quoted appear to be 
based on high-grade coal, and the author mentions that the 
normal output 1s obtained with a consumption rate of about 
22 lb. of coal per hour per sq. ft. of grate area. Nowadays, 
however, the power-house engineer in this country has to be 
content with coal of from 10,500 to 11,000 B.th.u. per Ib., as 
tired, with, of course, a higher consumption rate per sq. ft. 
per hour, and « diminution in efficiency. 

CO, recorders are mentioned, and it is recommended that 
one should always be hxed to each range of boilers; in 
modern practice it is becoming more usual to provide an 
indicator or a recorder for each bower, except, of course, in 
very small stations. Usetul notes are given on boiler draught 
and coal storage and handling, but it 1s disappointing to find 
no data regarding modern ash-handling plant, and only some 
tifteen lines devoted to the whole question of ash disposal. 

The author gives some brief details of oil-fired boilers in 
this edition, and it is interesting to note that it will generally 
pay to burn crude fuel oi (18,000 to 19,000 B.th.u.) when its 
cost does not exceed one and a half times that of good steam 
coal (14,500 B.th.u.) or one and three-quarter times that of 
bituminous coal (11,500 to 12,000 B.th.u.). 

Gas firing is also mentioned, but few data are given, pos- 
sibly because test results are difficult to optain, and gas-hired 
boilers at present can hardly be regarded as part of the usual 
power-house equipment. 

Steam and teed-pipe systems are considered in the following 
chapter. In Table XLLYV, the properties of saturated steam 
up to 500 lb. per sq. in. abs. are tabulated, the authority being 
Marks & Davis, 1909, but no data for superheated steam have 
been set out, and Callendar’s values are usually considered to 
be more up to date. 

Chapter VI is devoted to steam engine and turbo-genera- 
tors, and forms naturally one of the most important sections 
of the book. As in the former edition, the author considers 
that generally the limit of size up t which reciprocating 
engines may be used is about 750 kW. In view of the 
developments of geared turbines and the fact that there is 
not much to choose between the reciprocator and the turbine 
in either capital cost or heat consumption in small sizes, the 
reviewer is inclined to place the limit at about 500 kW, and 
aot figures quoted tend to place it even as low as 350 kW. 


Regarding reaction turbines, the author is careful to point 
out their inherent weaknesses, although little is said ot the 
modern improvements effected in construction, and no men- 
tion is made of the new Parsons type of blading. 

There is an absence of really up-to-date test results for 
either impulse or reaction machines, and it seems a pity that 
turbine manufacturers are so jealous of their results that the 
most up-to-date mformation is not readily available for publi- 
cation in a work of importance. 

The subject of condensers is considered in Chapter VII, and 
some useful tables and costs are given, although it is rather 
disappointing to find that the most up-to-date types of air 
pumps and auxiliaries are not dealt with, and as in the former 
edition a considerable amount of space has been devoted to 
jet condensing plant. 

Chapter VIII deals with gas engines, gas producers, and 
oil engines, and it is interesting to note that the author con- 
siders that the i.c. engine in its present state of development 
is only economical from the aspects of both capital and run- 
ning costs in stations of small or moderate capacity. In con- 
nection with power gases, methods of gasifying fuels are con- 
sidered from a power-station engineer's point of view. Re- 
garding solid fuels for gas production purposes, the formula 
given on page 257 in the first edition has been corrected, and 
its value enhanced by the caution given as to the effect of 
higher oxygen contents when compared to calorimetric deter- 
minations. 

A chapter of practical notes on generators, motors, boosters, 
and transformers follows, and contains particulars regarding 
the specification and construction of electrical plant. The 
description of a typical turbo-alternator is similar to that 
given in the former edition some ten years ago, although great 
progress in design has been made in the interval. With 
regard to alternator rotors, mention of solid-core designs, and 
water cooling, nas been omitted. Commutation difficulties 
on turbo-generators are referred to, but surely these are 
troubles of the past. With regard to tests on insulating ma- 
terials and temperature limits, &c., no mention of the British 
standard specifications is made, although nowadays the pur- 
chaser is more or less obliged to keep to standard specifica- 
tions unless cost is a secondary conaticoiion, In connection 
with works auxiliary transformers, the author now recom- 
mends a secondary pressure of 415 volts for motors and 220 
volts for lighting, but no mention is made of the convenience 
of adopting a pressure of 240 volts for the lighting, so that 
a supply can be obtained if desired from the same 415-volt 
transformers. Table XCIX gives particulars of standard static 
transformers, but as in the former edition, the outputs are 
only tabulated up to 50 kVA. 


Switchgear is considered in Chapter X. The lay-out of the 
Greenwich switchgear is selected probably as being typical of 
a large 4-phase power house, but of course greut immprove~- 
meuts in control gear have been made in the iast ten years, 
und one is somewhat disappointed to find so little space de- 
voted to enclosed types ot gear. Modern practice dictates 
that reliability 1s a prime consideration, and to this end the 
adoption of a separate switch house and completely enclosed 
control gear is warranted in stations even of moderate capa- 
city. Ine Daimarnock power station in Glasgow is probably 
the most up-to-date exumple of switchgear lay-out, but no 
description of this gear is given, and ony briet mention of it 
is made elsewhere in the boes. ‘The autnor gives some of the 
salient features of a typical specification tor J-phase high- 
pressure switchgear, and still includes a reverse-current relay 
us part of the generator equipment, whilst the absence ol 
some type of automatic fault protective gear and of an auto- 
matic held-breaking switch are noticeable omissions. 

Chapter XI is devoted to a consideration of some of the 
salient features of large and small power houses and sub- 
stations, and the subject matter has been entirely revised and 
brought up to date, so that it contains much of value to de- 
signers. Srief particulars are given of we lay-out of some 
typical waterside power houses, and some useful estimates 
ot the capital costs of power houses are given. The author 
goes fully into the question of combined by-product recovery 
and generating plant, including the findings of the Nitrogen 
Products Commiuttee’s Final Report of 1920. Finally, waste- 
heat utilisation is considered. 

Hydro-electric power houses are dealt with in the last 
chapter, and the subject matter has been revised and brought 
up to date. Water turbines of various types are considered, 
and the more modern method of comparing machines on a 
specific speed basis has been incorporated in the present 
edition. Convenient tables of capacities, sizes, and costs of 
reaction and impulse turbines are given. 

The book is most lucidly written, free from mathematical 
formule, and exceptionally well illustrated, so that as a work 
of reference for professional engineers it will prove convenient 
and valuable. 

The author has been most successful in collecting and classi- 
fying uhe experiences of eminent engineers, and in drawing 
upon his own knowledge in incorporating the information into 
a really valuable volume which will become the standard work 
on the subject of power-house design. 

L. M. J. 


The Testing of Continuous-current Machines. By C. F. 
D.Sc., M.1.E.E., A.M.L.C.E., Whitworth Scholar. 
Pp. x+109; 21 figs. London: Sir Isaac Pitman & Sons, 
Ltd. Price 2s. 6d. net. 

This small book forms one of the numerous volumes on 
engineering included in Messrs. Pitman’s Technical Primers, 
and in it the error, so common in books of this class, of 
attempting to cover too great an amount of ground in too 
small a space, has been carefully avoided. 

The first chapter deals with the general principles of direct- 
current dynamos and motors, and is followed by others dealing 
respectively with measurement of resistance and temperature 
rise, no-load tests on machines, load tests on generators, and 
load tests on motors, in which all the tests likely to be of 
usual application in ordinary test-bed work are adequately 
described. 

With regard to the methods of taking insulation resistance, 
it would be well to point out that, when taking an insulation 
test on a running machine by noting the pressure between 
each terminal and the frame and between the two terminals, 
the machine must not be connected to an external circuit, 
otherwise the result obtained will not be the insulation resist- 
ance of the machine itself. The diagram for the series 
Hopkinson test on p. 72 contains a slight error, as the volt- 
meter connection shown would short-circuit the supply pres- 
sure (the single-pole switch should be shown on the other side 
of the instrument), and in the formula for the losses in a 
series motor (using Field’s method) given on p. % a printer's 
error has apparently resulted in a mixing-up of the various 
suffixes. 

Apart from these small points, which will doubtless be put 
right when a further edition is required, the text is accurately 
written, and the “ get up” of the book does credit to the 
printer and publisher. 

The work can be heartily commended to assistants on 
machine test beds and to students taking a practical class in 
the testing of direct-current machines. 


The Steam Turbo-alternator. By I. C. Grant, A.M.I.E.E. 
Pp. xvi+260; 160 figs. London: Sir Isaac Pitman and 
Sons, Ltd. Price 15s. net. 

In writing this book the aim of the author has been to give 
the reader a good general knowledge of the principles, con- 
struction, and operation of the steam turbo-alternator, so that 
recourse to specialised text books on either steam turbines or 
alternators will be unnecessary. 

The dual nature of the subject matter and the fact that 
the work has been written to suit the needs of engineering 
students, central station engineers, draughtsmen, and others 
who are interested in the steam turbo-alternator combination, 
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pertoru. 

“Lhe steam turbine is considered in its various details in the 
first six Ghapters, whilst the’ succeeding eight chapters are de- 
voted’ to alternating currents and the theory ana constructi.n 
of modern alternators, followed by sections on control 
apparatus, operation notes, and examples of modern practice. 

In connection with the notes on the development of the 
turbo-alternator, the illustration of a 7,50U-kW, 1,500 r.p.m. 
turbine erected alongsidé one of the 4,00U-n.p., 75 r.p.m. 
engine-driven alternators in the Glasgow tramway power 
house Is quite interesting, and brings vack to tne reviewer 
memories of many anxious times on the e.h.t. control board 
und the effects of heavy flywheels. 

Steum flow im reaction and impulse turbines, pressure and 
velocity changes and the effects ot variations in pressure and 
temperature ure consi‘iered in Chapters IL and LI, and the 
Eminet mercury-steam turbine is briefly described. On p. 31 
a curve of efficiencies at various pressures and temperatures 
is given, but its value is somewhat doubtful owing to the 
errors in the accompanying text. ‘Lhe feed-water temperature 
is given as 800 deg. F., and the efficiency ratio is expressed 
as the amount of heat which can be utilised when compared 
with the total heat content of the fuel. The feed-water tem- 
perature should doubtless be 80 deg. F.. and the “ efficiency 
ratio” is probably intended to be the available heat per lb. of 
steam divided by the total heat per lb. of steam. 

In considering the power available and the efficiency ratio, 
the author gives the theoretical steam consumption as :— 

2545/Available heat per lb. of steam 

instead of the more convenient expression, using the value of 
3415 in the numerator, whicli gives the consumption in Ib. of 
steam per kWh instead of per h.p. hour on the shaft. ‘* In- 
dicated h.p.’’ and brake h.p. tests can only be conducted on 
small turbines, and such terms are of little commercial im- 
portance in connection with turbo-alternators. Rankine cycle 
efficiency assuming isentropic expansion is not explained, 
whilst somewhat loose expressions such as “‘ lbs. per square 
inch *’ and “* a few ounces pressure to the square inch ”’ occur 
in the text. It is usual nowadays to express expansion down 
to condenser pressures in inches of mercury (abs.) back pres- 
sure, or lb. per square inch (abs.). 

In Chapters [V and V, steam turbine details are considered, 
and some interesting particulars of modern machines are 
given. Under the subject of rotors, the Michell thrust bear- 
ing (spelt Mitchell) is mentioned, but no illustration of it is 
given. Constructional details such as rotors, types of blading, 
packings, couplings and bearings, &c., are described and illus- 
trated, whilst lubrication and governing systems are fully 
dealt with. 

Before dealing with the theory of alternators, the author 
gives a chapter on alternating currents, but here again one 
comes across some rather loose expressions in the text. 
Ohm's Law is not defined in the usual manner, and an 
equation is merely given that E = I X R, where E is the volt- 
age, | is the current, and R is the resistance, although it is 
assumed that the law has been stated. Inductance and capa- 
city are then considered, but the author does not take the 
trouble to explain his formule or even state the units of 
measurement. Freque ney is denoted by the equation : 
f=2pXn, where 2p is the number of pairs of poles and n is 
the revs. per second, although the number of pairs of poles is 
usually given by p/2 or sijaply by p. On p. 101 in the equation 
for average e.m.f., the de“aonstrator of 108 is obviously a mis- 
print, but later the author states that the work done in a 
circuit is proportional to the square of the current, although 
he is considering the e.m.f., and there is no mention of work 
or energy units. Figs. 55, 56 and 57 do not appear to have 
any connection with the text of the chapter. The character- 
istic features of single and polyphase alternators and alter- 
nator windings are considered in the two, following chapters, 
but on p. 122, in considering the relative outputs, the three- 
phase grouping is given as 0.51, whereas a factor of 1.51 is 
probably intended. Alternator output is next considered, and 
the author shows the importance of limiting temperatures to 
a safe figure. A safe final air temperature of about 130 deg. F. 
is mentioned, but as this figure 1s based on an engine-room 
temperature of 9) deg. to 100 deg. F., the available tempera- 
ture rise is only some 40 deg. F. The usual or conventional 
figure of 40 deg. C. temperature rise is not mentioned, and 
a normal engine-room temperature of 9%) deg. to 100 deg. F. is 
not the usual practice in this country, whilst the B.E.S.A 
figures are not referred to in this chapter. The constructional 
details of alternators are described, and notes on up-to-date 
features, such as air filters and thermo-couples, are given in 
the following chapter. Excitation and regulation matters are 
dealt with in a practical manner, and short circuits and other 
troubles are considered in an interesting section which follows. 

Reactances, harmonics, and the earthing of the neutral are 
dealt with in turn and useful practical notes given. Chapter 
XIV is entitled ‘‘ Generator Tests,’’ and methods of deter- 
mining the various losses are explained, although the details 
given are necessarily very brief. Control apparatus next re- 
ceives the author’s attention, and notes on switchgear and 
protective devices are given. Reverse current relays are not 
usually considered desirable on modern alternators, and over- 
load time-limit protection is hardly a sound method to adopt 
if the trin solenoids are shunted by fuses. Protective gear is 
described with the aid of diagrams, and notes on synchronising 


have rendered the author's task a somewhat difficult one to 


apparatus are given, the Weston synchroniser being illustrated. 

Miscellaneous notes on operation and maintenance "’ is the 
heading of the next chapter, and practical hints on running 
and repairs are given. In starting up turbines, the author 
advises a period of at least three hours’ preliminary warming 
up, and after warming up is completed the circulating and 
other pumps should be got away. ‘lhree hours is an unusually 
long period, and if the rotor is at rest, trouble is likely to 
occur with reaction machines on running up, whilst over- 
heating at the exhaust and condenser can easily happen under 
the conditions stated. The final chapter is devoted to ex- 
amples of modern practice, and some interesting details of 
existing machines are given, whilst the importance of higher 
power-house efficiencies is considered. An appendix gives 
useful notes on various steam and electrical matters referred 
to in the text. 

On the whole the book is a very fair practical exposition of 
turbo-alternator practice, and should prove useful to students 
and operating engineers who desire to obtain a good general 
knowledge of the subject without having recourse to the more 
conventional text books or technical papers dealing chiefly 
with turbine design or alternating-current theory. “— 


AERO ENGINE IGNITION. 


(Concluded from p. 836.) 
Potential Wave-Form of a Magneto. 


Potential Wave-Form of a Magnetc. 
No. 47, September, 1918 (I.C.E. 241), by Dr. N. RB. Campbell, 
shows that accurate knowledge of the wave- form is not as 
important as had been suggested. For it appears that the 
efficiency of the magneto as a means of producing ignition 
is by no means closely related to its wave-form; since, pro- 
vided the necessary maximum potential is reached, it matters 
little or not at all in what way the rise to that potential takes 
place. So long, therefore, as it is only a question of deter- 
mining which of several magnetos already constructed is likely 
to be the most efficient, a knowledge of the wave-form is not 
required. 

On the other hand, if an attempt is to be made to design 
the magneto which will give the greatest maximum potential 
for the least weight and subject to the satisfaction of the 
necessary mechanical conditions, then a determination of 
wave-forms is almost necessary if any but purely empirical 
methods are to be used. For the inductances (and to a lesser 
extent the capacities) of the primary and secondary circuits 
vary so rapidly with the frequency of the oscillations passing 
in those circuits that it is necessary to determine the induct- 
ances at the frequencies which will be actually used; a know- 
ledge of the frequency is thus needed and can only be ob- 
tained by some method which is equivalent experimentally 
to the tracing of the wave-form. 

I. The first method investigated was that. of the oscillo- 
graph. Since the frequencies of the oscillation in a magneto 
are of the order of 10,000 per second, the kathode-ray oscillo- 
graph (similar in principle to the Braun tube) seemed much 
more promising; such instruments are known to deal satis- 
factorily with oscillations of much greater frequency. But ~ 
the difference between the widely separated impulses given 
by the magneto and the regular trains of waves to which the 
Braun tube has been applied, introduced almost insuperable 
difficulties. 

If. The second method is that of the Helmholtz interrupter, 
in which the connection between the secondary terminals ahd 
the measuring instrument is broken at a known interval after 
the interruption of the current in the primary. In any 
‘* point-to-point '’ method, the determination of each point on 
the wave-form involves a separate experiment; it is abso- 
lutely necessary, therefore, that the wave-form’ should’ be 
identical in successive experiments. In a magneto this con- 
dition is not fulfilled. 

When the problem was attacked once more, efforts were 
directed primarily to producing a more satisfactory break. If’ 
no attempt is made to design a break which will work con- 
tinuously (like the cam-operated break of the magneto), there 
is no difficulty in securing accurate and regular timing. But 
even when the timing is accurate and consistent there re- 
mains the difficulty that the peak potential attained at succes- 
sive operations of the break is not the same, but may easily 
vary by 20 per cent. It was finally discovered that much 
greater regularity was obtained if the rate of separation of 
the contacts (or at least the speed of the moving part which 
caused that separation) was decreased and not increased. In 
a subsequent report it is hoped to give a more detailed ac- 
count of the circumstances which tend towards regularity at 
break; here it will suffice to say that, by reducing the speed 
of the part operating the contacts to 1 metre a second or less, 
it was possible to produce a contact which, at successive opera- 
tions, would give peak potentials agreeing to 1 or 2 per cent. 
With such a contact a point-to-point method of tracing the 
wave-form becomes practicable. 

Accordingly, the magneto armature was kept at rest, in the 
position relative to the pole pieces at which break occurs 
when the armature is rotating, and the current from an 
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Go and broken by a 
pendulum. 

Fig. 4 shows the secondary wave-form of a Thomson- 
Bennett magneto when a current of 2 amp. is broken in the 
primary and the armature is in the position which makes all 
the inductances a maximum. There was no spark gap in 
the secondary circuit. To indicate the consistency of the 
measurements all the experimental points are shown. 

A full discussion of the significance of these results is re- 
served until more complete material is available, but a few 
points may be noted. The oscillations in coupled circuits are 
compounded of two damped harmonic vibrations, the fre- 
quencies of which are different from those of either of the 
two circuits when uncoupled. The ratio of the frequencies 
of the two harmonics depends chiefly on the coupling of the 
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two circuits. In order that the secondary potential should 
be a maximum for a given value of the primary current, it 
is necessary (but not sufficient) that the coupling should be 
such that this ratio has one of a certain series of values which 
makes the peak of the harmonic of lower frequency coincident 
with one of the peaks of the harmonic of higher frequency. 

In fig. 4 the presence of the two harmonics can be traced 
clearly. That of lower frequency is represented by what 
appears to be the main oscillation, while the harmonic of 
higher frequency is represented by the slight ‘“‘ hump” on 
the steep initial rise of the curve. Further, the frequencies in 
the secondary and primary circuits are very nearly the same, 
and the oscillations in the two circuits are very nearly in the 
same phase. The period of the harmonic of lower frequency is 
increased by the addition of capacity to the secondary, but 
it is not certain yet what change has been effected in the 
higher harmonic. These results are in complete accord with 
the theory. But the curve shows also that the coupling of 
the circuits is not such that the maximum secondary potential 
is attained, for the peak of the harmonic of higher frequency: 
does not coincide with that of the harmonic of lower fre- 
quency; an alteration in the coupling should produce a more 
efficient machine. Again, the very heavy damping of the 
oscillations should be noted; if this damping could be re- 
duced, the peak potential might be raised considerably, but 
since the damping is probably mainly due to iron losses, it is 
not certain whether any improvement in this direction is 
practically possible. 

Ill. A third method of determining the wave-form was 
suggested by Mr. F. Young, of the British. Thomson-Houston 
Co. It depends on the use of the rotary spark gap, but can- 
not give the time at which a given potential is attained for 
the second or any subsequent time. This limitation prevents 
the method giving all the information which is required. The 
method is feasible for obtaining at least an estimate of the 
periods concerned in the wave-form; it is capable of great 
improvement, but cannot compete with the point-to-point 
a in accuracy, and will not give the complete wave- 
orm. 

Spark Synchronism.—A fifth report, No. 22, January, 1918 
(I.C.E. 171), contains a description by Dr. G. E. Bairsto, 
A.M.LE.E., of tests that show that the synchronism of the 
sparks of a left and right-hand Dixie magneto, timed cor- 
rectly, when at rest, may be out by as much as 2 deg. at 
engine speeds, which may cause, in certain cases, a drop in 
a power of from 3 to 4 per cent. when using dual igni- 

on. 

The source of these irregularities is to be found in the 
contact breaker, which in a Dixie magneto is stationary, and 
is actuated by a rotating four-break cam. The fibre block 
in the right-hand magneto is struck by the crown of the cam 
in the usual manner, i.e., on the inside edge (fig. 5a). On the 
other hand, the contact-breaker of the left-hand magneto, in- 
stead of being turned through 180 deg. (i.e., inverted like the 
reflected image in a mirror) to suit the opposite direction of 
rotation, is kept the same, and the cam therefore strikes the 
fibre block on the outside edge (fig. 5z). 
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The only alteration that is made to the magneto is to turn 
the cam through a small angle corresponding to the arc sub- 
tended at the centre of the cam by the length of the fibre 
block. As the accompanying diagrams show, the actual forces 
on the cam are quite different in the two cases. In the case 
of the left-hand machine the impact is of a glancing nature 
and gives the contact-breaker arm an opportunity to rebound 
and make contact again before it is finally opened, thus 
giving two sparks. This point is still under investigation. 

Using dual ignition with two magnetos, one a left-handed 
one and the other a right-handed one, the result of this ab- 
normal behaviour is to cause the two sparks, which synchro- 
nise at very low speeds, to alter in phase in some cases to 
as much as 2 deg. (i.e., one retards by { deg. to 1 deg. and 
the other advances 1 deg. to 14 deg.) when the engine runs 
at top speed. The benefit of using two sparks simultaneously 
firing two plugs is thus to a great extent lost. Actual tests 
on engines have shown that this may cause a drop in power 
of from 3 to 4 per cent. below that obtainable with two per- 
fectly synchronised sparks. 

Where dual ignition is used, it is recommended that as far 
as possible the Dixie 8-cylinder magneto with left-hand direc- 
tion of rotation be not used. A compromise might be made, 
which will, however, not meet all cases, by timing the two 
magnetos differently, the left-hand one 2 deg. in retard behind 
the right-hand one. 

Magneto Faults——The report on this subject, No. 18, 
August, 1917 (I.C.E. 188), is also by Dr. G. E. Bairsto, and 
comprises a summary of the experience gained at the Royal 
Aircraft Factory during the two vears ended August, 1917 :— 

American and London Bosch.—This type may be considered 
as fairly reliable. The total ‘percentage of rejections was 
16} per cent., and the very large number of machines which 
fired at the safety gap illustrates the inherently weak design 
of the safety gap which is used on the D.V. type of Bosch 
magneto. 

B.T.H. (A6 and A8).—The chief objection to the B.T.H. 
magneto is the lack of refinement in constructional details. 
Only one 12-cylinder magneto has been tested so far, but a 
number of small defects still remain to be eliminated before 
it can be called satisfactory. i 

Dizie. (6, 8 and 12 cylinder.)—Very compact, sound in 
the general electrical design, but the workmanship in many 

rts is inferior. The design of the magnetic-field path 
is also weak. More insulation is required in places, and the 
design of the safety gap needs alteration. Out of 12 machines 
so far tested, only three were satisfactory, but in nearly all 
cases modifications made to the faulty machines enabled them 
to pass the tests. 

Fellows. (F.R.4.)\—A copy of the Bosch D.U.4. Twenty- 
nine of these magnetos have been tested and only one has been 
rejected. They are well made, but no larger size than a four- 
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cylinder machine has been tested, so the reliability of a 
magneto made for more leads than this number is not known. 

Simms. (6 cylinder.)—Only four of these have been tested 
and all failed to pass the tests. The workmanship is excel- 
lent, but more attention should be paid to the tuning and 
timing. All the above rejected magnetos ran satisfactorily 
when fully retarded, but failed to do so when fully advanced. 

Peel Conner. (6 cylinder).—Practically a copy of the Bosch 
D.U.6. Only three have been tested, but these have given 
full satisfaction. The manufacture is excellent. 

Watford.—Only three machines have been testea, but all 
were defective. 

Berling. (8 cylinder.)—This magneto cannot be considered 
as satisfactory. 

Ruthardt.—Very unsatisfactory and discarded 

Morris & Lister. (A.D.S.)—Fairly satisfactory, but the 
workmanship is not perfect.. 


Hollister. (12 cylinder.)—Only one of this recent type of 
magneto has been tested. It is i 
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and of very excellent manufacture. It has several novel 
features which overcome some of the existing sources of 
trouble. The arrangement of the field magnets does not, how- 
ever, seem to give the best possible results, as the secondary 
voltage is not high enough to give the sparking qualities 
desired. 

Coil and Battery Systems. Besides the above types of 
magnetos, experience has been obtained on the following three 
than that of either of the two following systems. 

Remy (8 and 12 cylinder).—The constructional details in 
many points are very weak and have caused a lot of trouble. 
The design is sound and the synchronism of the sparks practi- 
cally perfect. The current consumption, however, is greater 
than that of either of the two following systems. 

Atwater-Kent (open circuit). (4 and 8 cylinder.)—The con- 
structional details are perfect, and the machines are exceed- 
ingly well manufactured. They are very light, and the current 
consumption is low. On the other hand, the sparks are not 

rfectly isochronous, due to the mechanical lag in the contact 

reaker. The only mechanical defect that has occurred has 
been the breakage of the contact breaker “‘ lifter.” 

Atwater-Kent (closed circuit). (4 and 6 cylinder).—This 
is full of weak points. The unit is, however, very light, and 
the current consumption low. 

The report summarises the tests carried out, mentions the 
sources of trouble and suggests means of improvement. 


CORRESPONDENCE. 


Letters received by us after 5 p.m. on TUESDAY cannot appear 
until the following week. Correspondents should forward 
their communications at the earliest possible moment. No 
letter can be published unless we have the writer’s name and 
address in our possession. 


The Durability of Lead-covered Cable. 


Your correspondent, Mr. R. Hampson. is to be congratu- 
lated on his very excellent letter on the above subject, but I 
am afraid he is not a regular reader of the Review, or per- 
haps is too busy to study your advertisement pages, otherwise 
he would have been aware of at least one system which 
comes very near to his ideal. The system I refer to consists 
of a one-piece bonding ring, which clamps each cable inde- 
pendently, and a real universal connector box, which can be 
used as a four-way, tee, right-angle, or straight-through box, 
without alteration, and yet be totally enclosed at any position. 
No special cutting tools are required. Like our friend Mr. 
Raphael, modesty forbids me saying to which system I refer. 

With reference to Mr. P. T. Kimmins’s comments on the 
wiring at Lynton Town Hall, I venture to say that the trouble 
in this case was chemical contact corrosion due to the oak 
having been matured in salt water, or quite possibly the 
heams are part of some old oak sailing ship. 

This is, of course, purely a suggestion, and put forward in 
the hope that it may assist you in diagnosing the case, as I 
note you are going to refer to it again. 

J. C. White. 


Manchester. 
December 19th, 1921. 


Mr. Hampson, in your issue of December 16th, while 
approving of lead-covered systems in principle, makes a 
general attack on the technical details of wiring systems, and 
directs his criticisms particularly to the one for which my 
firm is responsible. I trust, therefore, that you will permit 
me to reply, although a short letter from me has already ap- 
peared on the subject in this column. 

The first objection raised by Mr. Hampson is that our 
junction box has four ways, so that, when used for a T, one 
way is left open. We assure Mr. Hampson that no objection 
has been raised to this, either by the fire offices or any other 
authority. The advantage of the 4-way junction box is that 
it can be considered “ universal,’’ and thus diminishes the 
number of accessories the contractor has to carry in his stock. 
We are ready to supply a 3-way box if there is any demand 
for it, and if Mr. Hampson desires a supply of a few hundred 
(for I am sure that he will adopt our system wholeheartedly 
after reading this letter), we shall be pleased to supply them. 
We have, however, sold many thousands of 4-way boxes, and 
have not yet had a single demand for a 3-way box. In the 
parallel case of the use of circular poxes in screwed conduit 
wiring, Mr. Hampson will find that a large number of leading 
contractors carry only 4-way boxes, and in surface work with 
screwed conduit it is quite a usual practice to leave one way 
open in dry situations. 

_ Regarding bonding behind wood blocks, the criticism that a 
single centre screw is not sufficient security to keep the bond- 
ing ring in good contact with the cable has been raised before. 
There is no shrinkage if the blocks are of well-seasoned wood, 
and we do not think that Mr. Hampson need have any fear 
on this score in the case of the grooved blocks we supply for 
our system. On the other hand, I recognise that if the block 
is fixed to a plugged wall, there isa possibility of a plug 

working loose, and this can be guarded against by the simple 


expedient, well known in the contracting trade, of making a 
second hole and using two screws to fix the block, a practice 
on which many consulting engineers insist even in ordinary 
work. We are always ready to supply blocks with two fixing 
holes, if required, to save the second hole having to be made 
on the job, but so far there has been no demand for this. 

The other ‘‘ weak points ’’ mentioned by Mr. R. Hampson 
do not occur in the Ediswan wiring system. The number of 
parts to be carried is extremely small, the cable fixers are 
standard for all sizes of cable, no special tools are required, 
and such few screw threads as are used are tapped into a 
thick iron backplate, not into soft metal 

I endorse Mr. Hampson’s view as to the standard type of 
porcelain connector. It is not always satisfactory, and my 
firm has just placed on the market a new design—the Ediswan 
Acorn connector—which, although not so cheap, offers distinct 
advantages in rapid connection and absolutely certain contact, 
besides leaving no live screw-heads exposed. 

I am extremely interested in Mr. Kimmins’s letter on the 
action of oak on lead in the particular case he mentions, and 
look forward to your further reference to this, which I hope 
will include an analysis of the by-product. One thing is cer- 
tain, however, that whatever the particular acid may be which 
has acted on the lead, whether a natuval product of the wood 
or something used in seasoning or preserving it, its cotrosive 
action would have been greater and more rapid on,iron than 
on lead, and (dare I suggest it in face of the multitude of cab- 
tire enthusiasts?) I doubt whether rubber would resist it over 


a long period. 
F. Charles Raphael. 
Ponders End, Middlesex, 
December 22nd, 1921. 


With reference to Mr. Kimmins’s remarks in your last issue, 
I am inclined to think that the oak beams have been treated 
with a preservative to kill the weevils in the wood, and during 
this treatment the cables had what was never intended for 
them. 

The weevil-killing solutions are composed of various in- 
gtedients—some include solutions of mercury, others, strong 
washing soda or caustic potash. 

Many of our jobs have cables running on oak beams, and 
I have to-day inspected a number and find them quite perfect, 
so I feel sure that the trouble has nothing whatever to do 
with the lead-covered cables being on oak beams. There are 
plenty of jobs in Gloucester which were wired with the B.I.W. 
system (paper insulation with lead covering) that are running 
on oak beams and have stood up for quite 20 years; these are 
not earthed or bonded. 

Richard A, Parsons, 


Gloucester, 
December 19th, 1921. 


The Installation and Use of Electricity in Coal Mines. 


I read with great interest the letter from Mr. Travis with 
regard to the use and protection of electricity at coal mines 
when the supply of current is taken from large stations. The 
question of providing proper switchgear at the point of supply 
will be one that will require careful consideration, but I do 
not consider it beyond the ability of our switchgear manu- 
facturers to supply a suitable apparatus. 

Your correspondent, Mr. Millard, although he agreed with 
Mr. Travis, does not in any way indicate that the E.A.C. 
switchgear would comply with the requirements which would 
be called for in dealing with stations up to 40,000 kW 

I believe I am correct in stating that colliery engineers are 
fully aware of the type of switchgear which will be necessary 
to comply with rule 182. 

A. W. Williams. 


Nottingham. 
December 17th, 1921. 


High-pressure Fuses. 


My attention has been directed to an article on ‘‘ Fuses” 
by a ‘* Central-Station Engineer,’’ appearing in your issue of 
November 25th last, in which it is stated that auto switchgear 
is subject to trouble and liable to be blown up. Your con- 
tributor suggests, on account of the heavy cost thus entailed, 
the use of certain high-pressure fuses in place of the auto- 
matic tripping coils, or as a safeguard to protect the oil circuit 
breakers from damage on a short circuit occurring. He, how- 
ever, appears to have overlooked a serious objection to the 
use of fuses for this purpose on a polyphase system. The 
fundamental difference between a fuse and a circuit breaker 
lies in the fact that a fuse will interrupt a multipole circuit 
as a rule in one pole only, whereas a circuit breaker under the 
same conditions will interrupt the circuit completely. This is 
of particular importance in the case of three-phase circuits 
feeding a number of motors when a single-phase interruption. 
either on the primary or secondary side, will subject all the 
motors on the affected circuit to the danger of excessive tem- 
peratures, and consequently to the possibility of defects in 
the armature winding. For this reason fuses for protecting 
such circuits are being given up. 

There is no reason why oil circuit breakers should not give 
adequate protection without any damage under short-circuit 
con 8, provided they are of sufficient breaking capacity, 
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which there is no difficulty in guaranteeing when ej are 
designed in accordance with the recommendations the 
Swiss Association of Electrical Engineers, which are based 
op actual short-circuit tests by an independent committee. 
Jhe S and C fuses described in the article are apparently 
similar to those made by Messrs. Schweitzer & Conrad, of 
Chicago, which are filled with carbon tetrachloride, the dis- 
advantage: of which is the formation of certain fumes when 
the fuse blows, which’ oxidise and detrimentally affect the 
inetal parts. 
With a view of employing this liquid in place of oil-filling 
for high-pressure circuit breakers, official tests were carried 
out by the Swiss Association some years ago, the result of 
which proved that the advantages and disadvantages of oil 
against tetrachloride did not justify a departure from employ- 
ing oil, and those undertakings which have employed tetra- 
chloride have now returned to the use of oil. 
J. B. Rudkin. 
London. 
December 1921. 


Worn-bearings Alarm Device. 


I read with interest the brief details of the device, described 
under ‘‘ New Electrical Devices, ‘c.,"’ in your issue of 
December 16th, for giving warning of undue wear in bear- 
ings. The idea is undoubtedly ingenious, but it brings up 
several ot the interesting problems which arise in connection 
with the lubrication of bearings. 

It has been found by careful experiments carried out by 
Beauchamp Towers, Goodman, and others, that high-speed 
oil-lubricated journals assume a position, with respect to their 
bearings, somewhat as shown in the appended rough dia- 
gram. The arrow shows the direction of rotation, and the 
hlacked-in portion the oil film (greatly exaggerated) surround- 
ing the journal. 


This film is actually thickest towards the bottom of the 
bearing, due to the feeding-down action of the rotating shaft 
carrying the oil round from the oil-ring grooves. The film 
of oil is at a very high pressure towards the bottom of the 
bearing. Naturally the above condition applies only to a 
rotating shaft. 

It is evident that wear takes place during rotation, and, 
reasoning from this, we must conclude that the actual wear 
on the lining is caused by the high-pressure oil film. If the 
wire introduced at the bottom were of approximately the 
same degree of hardness as the lining, it is reasonable to 
suppose that the end of the wire would wear uniformly with 
the lining—thus keeping the film of oil between it and the 
journal. Hence it would appear that there is a possible 
cause for failure of the device here, on a high-speed journal 
running for very long non-stop periods, due to the insulating 
effect of the oil film. The thickness of the film varies, of 
course, but an average figure, that has been found by actual 
measurement, is round about 0.0005 in. This oil, at a very 
high pressure, would require a fairly high rupturing voltage. 

It is easy to see that such a difficulty could be easily over- 
come by the use of a sufficiently high voltage or the use of 
a very hard material such as cast steel, for the introduced 
wire. The latter would probably prove more definite in action, 
though it would be bad for the journal. 

Naturally the above trouble would not crop up with the 
hearings on a machine that was started and stopped fre- 
quently. 

This is not intended as a criticism of the device, but merely 
to point out a difficulty that might occur under certain 
conditions. 

E. R. Sanderson. 

Bredbury. 

December 20th, 1921. 


_[As mentioned in our note, the device can equally well be 
fixed outside the journal bearing, where there is no oil under 
pressure. We think there would be no risk of injury to the 
journal by using a hard wire, if it were found necessary, as 
the first contact would actuate the alarm.—Eps. Exec. Rev.] 


Leaves from an Inspector’s Note Book. 


In reply to the letter from Mr. N. W. Walker, I hasten to 
state that with the exception of men like ‘‘ Anode,”’ I do not 
think engineer surveyors are fools. As a rule they are v 
tactful, nice engineers, but the few exceptions are, as 


stated, bossy, conceited, and unlikeable individuals with op- 
portunities. Of course, there are black sheep in every flock. 

did compare certain wealthy insurance companies to 
Hebrew money lenders, for at that time some of them were 
practically starving their inspectors. I am glad to note from 
Mr. Walker that since those days, owing to the efforts of the 
Engineer Surveyors’ Association, they are obtaining more 
reasonable remuneration. 

No plant under my care is insured against break-down. 

¢ My Council employ engineers of their own and cannot afford 
such luxuries! So that my “ throne ’’—as Mr. Walker calls 
it—has not lately been shaken by an inspector's report! 
Fifteen years ago, however (and before I knew what I know 
to-day), after I had foolishly recommended that the plant under 
my care be insured against break-down, an “ Anode ”’ type 
of inspector certainly did attempt to shake my “ throne,” 
so I reported him to my Committee, who promptly shook his 
* throne "’ by ending the insurance with his company, thereby, 
to my knowledge, saving the premium during the remaining 
four years I had the honour to serve them. No break-down 
took place in this time, nor were the engineers and myself 
disturbed by insurance inspectors with their everlasting foot- 
rules and written rules, and the borrowing of meggers! At 
that time a megger appeared to be the height of their am- 
bition in the way of testing, but, of course, things have pro- 
bably altered. 

Again, no comment has ever been made about my balancer 
fuses being too heavy; as a matter of tact, my balancers have 
no fuses! 

I have heard of motors being overloaded, but the motor 
which I gave as an example was (unfortunately for Mr. 
Walker's argument) connected to « blower. Mr. Walker will 
therefore see that it could not have been “‘ badly overloaded,”’ 
and guess again. Let insurance companies stick to inspecting 
and insuring plant against break-down which is in the hands 
of laymen and handymen—especially handymen. For an in- 
surance inspector to come poking his nose into a power station, 
where even the shift engineers, and sometimes the switchboard 
men, are at least his equals, is silly, and I should say rather 
uncomfortable for the average inspector. Of course, ‘‘ Anode ”’ 
would probably give a lecture from the switchboard gallery 
about the mistakes the plant designers had made! 

In conclusion, allow me to inform Mr. Walker that I have 
the honour to number amongst my friends at least one en- 
gineer-surveyor, and my previous letter was not directed 
against these gentlemen as a class. An ass is often unnoticed 
for quite a long while in many branches of engineering, but 
once let loose on society as an engineer-surveyor he cannot for 
long hide his light under a bushel. 

A. J. Abraham. 

Electricity Department, 

Aberdare, 


December 23rd, 1921. 


With reference to Mr. A. J. Abraham's criticism on the 
above article by “ Anode,’’ it seems to me that Mr. Abraham 
is just.a little too severe, and I give the opinion of quite an 
ordinary electrician. Having had dealings with electrical 
inspectors (both good and bad) and having read ‘* Anode's ”’ 
article, I cannot say that the article left me with the nasty 
taste complained of by Mr. Abraham. On the contrary, [ 
think the article was humorous, and “ Anode’s "’ observations 
seemed to be quite true, judging by my own experiences in 
similar circumstances. Also, I do not think that ‘* Anode ”’ 
Was posing as a judge over electrical engineers, but merely 
giving observations he had taken whilst on his daily rounds. 
He also states that he made a mistake in the connecting of 
a motor; in other words, he points out that he is not “ in- 
fallible." Surely Mr. Abraham would not give instructions 
to any layman as to how to connect a motor or any other 
piece of electrical apparatus, and I fail to see where the 
** dirty trick (as Mr. Abraham calls it) comes in. Anode ’’ 
(in my opinion) acted diplomatically when he sent the man 
for something whilst he (‘‘ Anode *’) changed the connections 
referred to. Had the man been an electrician and inad- 
vertently made a mistake, it would have been an entirely 
different matter, but—a pork butcher! 

In my opinion ‘‘ Anode”’ is a young fellow, and IT am 
inclined to think that Mr. Abraham has had trouble with one 
or two idiotic insurance inspectors, but he has applied the 
“cane too hard on “ Anode.” 


December 17th, 1921. 


A Disputed Meter Reading. 


In reply to ‘* Perplexed,”’ I take it that the meter in ques- 
tion is of the mercury ampere-hour type. This meter will 
only register when current is passing through it. The case 
mentioned by ‘‘ E.T.B.”’ does not apply to a meter of this 


Contractor's Foreman. 


ype. 

** Perplexed *’ mentions having taken tests to earth, but does 
not say if he has tested ‘‘ between.’’ It is just possible that 
there may be a leakage between the wires without its showing 
as an “ earth.” 

If the meter has a clock dial, i.e., pointers, one of them may 
have slipped if improperly fixed. If it e 80 loose as to 
slip, it is scarcely possible that it would escape notice. 
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Another possible solution is that the meter had been read 
inaccurately on more than one occasion, and the mistake 
discovered and rectified on the June reading. 

. The test obtained on the meter is a very usual one for 
that type. 

Cases similar to “‘ Perplexed’s ’’ come up occasionally, and 
usually result in the consumer paying. : 

Every care is taken to provide a consumer with an ac- 
curate meter. It cannot work unless current flows through 
it, therefore I think the Corporation wou.u be rather unwise , 
not to charge for units registered. 

; Stop Watch. 


December 22nd, 1921. 


Switching Certificates. 


I should like to obtain the views of your readers on the 
value of Messrs. A. P. Lundberg’s switching certificates. In 
my search for employment I have met a large number of con- 
tractors who term them valueless. However, I should imagine 
that a wireman who possesses one or more certificates would 
be of more value to a contractor than the wireman who has 
no study about him. My employment-seeking travels have 
‘shown me that the average contractor is only conversant with 
simple controls, and thus cannot give his customers the true 
convenience of electric light. A good wireman is an asset, 


but the same man with a knowledge of variable controls, &c., 
is surely doubly so. I trust IL am voicing the views of 
numerous other certificate holders. 


December 2rd, 1921. 


Intermediate. 


Liquid Starters : 


In your journal of this week I notice remarks made at 
the discussion of Mr. Wilson’s paper on the above subject, 
when it was asked why these starters could not be made so 
that the blades were always immersed in the liquid. This 
has been the practice of a well-known firm (Messrs. Allen 
West & Co.), and their starters have given entire satisfac- 
tion and comply with the Mining Regulations. I have also 
found liquid starters to be quite suitable for the control of 
main and tail haulage gears; such liquid starters should be 
rated in accordance with the duties placed upon them. Metal. 
lic resistances are apt to give trouble unless they are pro 
ony rated. It is no use condemning liquid starters because 
of 2 e insufficient attention given to them by motor attend- 
ants. 


Chasetown, 
December 19th, 1921. 


C. Jones. 


BUSINESS 


NOTES. 


Bankruptcy Proceedings. — FRepERIcK ALFRED STANLEY 
WorMULL, trading. as Lewisham Electric Wiring Co., 273, 
High Street, Lewisham, electrical engineer. ‘Lhe following 
are creditors herein :— 


2 
Aladdin Renew Lamp Co. ... 10 Southern Electric Co. ... «.. 28 
A. Garner... oe J, Watt on 
General Electric Co. 18 Mrs. Wormull 2,583 
H. & J., Stevenson one ow 


GeoRGE WILLIAM ENDALL, trading as Endall & Co., Canal 
Motor Works, Canal Bridge, Church Street, St. Helens, Lancs, 
electrical, mechanical, and automatic engineer. ‘The ad- 
journed public examination of this devtor was held recently at 
Liverpool. ‘The Deputy Official Receiver stated that the 
exumunation had been adjourned in order that the debtor 
might amend his statement of affairs. ‘his had been done, 
and the examination was ordered to be closed. 

B. Barnett, electrical engineer, 104, Whitechapel Road, E.1. 
—leceiving order made Vecember Wth on creditor’s petition. 
First meeting, January 6th; public examination, March 8th; 
both at Carey Street, W.C. 2. 

A. J. Mittcox, motor and electrical engineer, The Garage, 
Farnham Common, Bucks.—Receiving order made December 
19th on debtor's own petition. 

W. Hitt, seedsman and electrician, Leigh, Lancs.—First 
meeting, January 4th, at the Official Receiver’s oftices, Byrom 
Street, Manchester; public examination, January 18th, at the 
Court House, Bolton. 

T. D. Warina, electrical engineer and draper, 55, Walmgate, 
York.—Last day for proofs for dividend, January llth. Trus- 
tee: D. S. Mackay, Official Receiver, Red House, Duncombe 
Place, York. 

WituiAM ASHMORE BENNETT, electrical contractor, 1, Richard- 
son Street, Derby.—At the Derby Bankruptcy Court, on 
December 20th, the public examination took place. The lia- 
bilities were £129, and there was a deficiency of £99. The 
business was commenced in October, 1919, with £200 of 
borrowed money, which had been paid back with 10 pen 
cent. interest, and debtor had no receipts for the repayment 
of the £220. He attributed his failure to depression in 
trade, keen competition, and ill health. He said his profits 
= reach more than £2 per week. The examination was 
closed. 

Joun Gtynn Wuuiams, 4, Blaennant Street, Duffryn, 
Cymmer, Port Talbot, Glam., electrical engineer.—The first 
meeting of the creditors of the above was held recently at 
Swansea. According to the statement of affairs, the gross lia- 
bilities amounted to £4,433, of which £393 was expected to 
rank for dividend, against assets estimated to realise £11, or a 
deficiency of £382. The meeting was adjourned. 


Company Liquidations.—THe Itrorp Dry Bartery Co., 
Lrp., Wool Exchange, London, E.C.2.—The statutory meeting 
of the creditors of the above was held recently at the offices 
of the Liquidator,’ 2, Guildhall Chambers, E.C., when it was 
reported that the shareholders had passed the usual resolution 

‘for voluntary liquidation, and appointed Mr. G. W. Roberts. 
LA., to act as liquidator. The statement of affairs presented 
by the liquidator showed liabilities totalling £1,977, made 
up as follows :—Unsecured creditors, £748; bank overdraft, 
£183; and debenture interest, £1,045. The assets were 
estimated to realise £713, from which had to be deducted £31 
for preferential claims, leaving net assets of £682, or a 
deficiency of £1,294. The assets comprised stock, £319; fix- 

. tures and fittings, £61;, German marks, £2 13s.; and -book 

. debts, £330.. The statement also showed patents of the book 


value of £1,500. For the moment no value was placed upon 
these patents. It was stated that the company was origiaily 
interested in the manutacture of jatteries under trench 
patents, and in 1919 one of the patents was sold for about 
#2,UUU, and that money was utilised in discharging liabilities 
and wiping out a deventure. Since that date the company 
had traded in various goods, but had not succeeded in maxing 
a prout. it was polnved--out that the assets shown in the 
statement of attairs were not sutticient to fully discharge the 
claims of the debenture holder, and there was nothing left for 
the unsecured creditors. After discussing the position a reso- 
lution was passed contirmtng the voluntary liquidation of the 
company with Mr. Roberts as the liquidator. ‘ 

AULOMOBILE KLECTRICAL REPALRERS.— Winding up voluntarily. 
Liquidator, Mr. N. J. Dodd, Sardinia House, Kingsway, W.C.2. 
Meeung ot! creditors, January 5th at Sardinia House. Claims 
to the liquidator by February 5th. 

ANGLO-f RENCH WIRELESS UO., 17D.—Winding up volun- 
tarily. Meeting of creditors called for January 3rd at 10 and 
12, Bishopsgate, H.C. Liquidator: Mr, S. Powell. 

WELLMAN, Heap, Stotuert & Pitt, Lrp.—Meeting called 
for February 13th to hear an account of the winding up from 
the Liquidator, Mr. C. J. Barker. 


Dissolution of Partnership.—E. Durpen & Co., electrical 
engineers, 13, Queen Street, Liverpool.—Messrs. E. Durden, 
G. W. Thompson, and A. §. Allford have dissolved partnership. 
Messrs. Durden and Thompson will attend to debts. 


Trade Announcements.—BnritisH OxyGEN Co., LiD., advise 
us that the registered office and works of the company are 
transferred, as from December 28th, to Angell Road, Upper 
Edmonton, N.18. 

Messrs. H. G. Masss & Son have removed to Sussex Street. 
Lower Broughton, Manchester, and all communications should 
be sent there. 

From January Ist Mr. A. Hinperuica (late Capt. R.G.A.) 
is taking over from the Photector Co., Ltd., the business of 
supplying wrought copper cable sockets and asbestos-woven 
resistance nets and grids hitherto carried on by it at Cen- 
tral Hall, Southall. Price lists of these manufactures have 
been received. He is also taking over the major portion of the 
premises, and the telephone number (Southall 121). He is 
relinquishing all other interests except the sale of instrument 
wires in small quantities for experimenters. 

Tae Karrret EnGtneertnc Co., Lap., has now removed 
to its new works at White Street, Southall, and all communica- 
tions should be sent there. 

Messrs. ENGINEERING Suppuies, Lrp., state that the new 
telephone number for their offices and warehouse at 155a, 
Upper Thames Street, E.C., is City 2299. 

Messrs. Jonnson & Pups, Lrp., state that the telephone 
number of their new Liverpool branch (57, The Albany, Old 
Hall Street) is Central 5145.” 


Catalogues and Lists.—Messrs. Siirson, Baker & Co., 4. 
St. Augustine’s Place, Bristol.—Three illustrated and _ priced 
leaflets advertising pendants, bowls, and other lighting fittings. 
Also a blotter bearing a merry picture. 

“G. & P.” Execrrica, Co., 29, Heathcote Street, 
Nottingham.—A leaflet giving prices of v.i.r. cable, ceiling 
roses, switches, &c. 

Messrs. Warp & Gotpstone, Lrp., Frederick Road (Pendle 
ton), Manchester—An illustrated and priced. leaflet dealin: 
with the “Facile” electric sealing machine. Also List 
W 100, giving prices of cables and flexibles. 
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Messrs. CHARLES Fer & Co., Lap., Rexine House, 42, New- 
gate Street, H.C. 1—An illustrated leatiet giving particulars 
of the ** Hecla’’ pedestal bow! fire. 

St. Hetens Caste & Rosser Vo., Lrp., Warrington.—A 
card giving in several illustrations a contrast between the 
‘‘ good old days’ and the ** good new days”’ brought in by 
St. Helens C.'1.S. cable and band tires. 


Private Arrangement.—Green, Nutratt & Co., electrical 
engineers and contractors, 76, Victoria Street, Manchester.— 
the creditors of the above were called together last week, 
when a statement of affairs was presented, which disclosed 
total liabilities of £598, all of which was due to trade creditors. 
After allowing £25 for preferential claims, the assets were 
estimated to realise £135, or a deticiency of: 4463. It was 
reported that the business was commenced in March, 1921, 
with a capital of £150 found by Mr. H. Nuttall. Im August 
Mr. A. Green came into the business, and from that date 
books of account had been kept. ‘Lhe present position was 
attributed to insufficient work due to lack of capital ana the 
slump in trade. After a short discussion it was unanimously 
decided that the estate should be dealt with under a deed 
of assignment with Mr, Arthur T. Eaves, C.A., of Messrs. 
Harry L. Price & Co., 15, Fountain Street, Manchester, as 
trustee. The following are creditors :— 


2 Falk, Staceimann, Ltd. 
City Electrical Co. 117 Adams & Co. 
R. S. Newton & Co. . 75 Arthur H_ Lewis 


General Electric Co., Ltd. ‘.. 70 A. & A. Electrical Co., Ltd. ... 
Hart Accumulator, Ltd. W. T. Rawcliffe, Ltd. ... 
Electrical Supplies, Ltd. -» 45 Hough (W.) & Sons ° 
Higgin, Ltd. 41. Driver, Drennan & Cooper 

Calendars and Almanacs.—Messrs. MaTHer Bros., 
Farringdon Street, London, E.C.4, have sent us a wall calen- 
dar with monthly sheets (each of which also has a complete 
calendar for 1922) mounted on stout card, and with a useful 
contrivance for bringing out the correct date ‘‘ at a glance.” 

Messrs: Royce, Lrp., of Trafford Park, Manchester; have 
issued a calendar for 1922 consisting of monthly sheets, each 
carrying a picture of one of the company’s electric cranes. 

Messrs. F. W. Parkes & Co., of 65, Dame Street, Dublin, 
have issued a wall calendar with monthly sheets for 1922. 

From Mr. Harry Moss, 82, Leeds Road, bradford, we have 
received a wall calendar with two-monthly sheets for 1922, 
each of the six sheets being humorously illustrated. 

From the NationaL Corporation, Lrp., British 
agents for La Métallurgique Electrique (formerly Vedovelli, 
Priestley & Co.), we have received an ash-tray of wrought 
and polished marble, as a specimen of the products of their 
marble works. 


Wages in the Electricity Supply the 
agreement made in November, which provided for a reduction 
of wages by 4d. per hour for each fall of six points from the 
cost-of-living datum level of 120, wages are to be reduced by a 
further ld. as from January Ist. 


Unemployment.—The Ministry of Labour's statistics re- 
garding the position on December 16th showed that the total 
number of unemployed fell during the week from 1,833,689 to 
1,824,500. Short-time workers increased from 265,504 to 
273,800. On December 9th, 107,638 men were employed on 
special relief schemes. 


An Atlantic-Pacific Exhibition in 1925.—A Reuter message 
from Portland, Oregon, (U.S.A.) says that Portland hae ac- 
complished the first step in plans for the holding of a world’s 
fair there in 1925—endorsement by the voters of a 2,000,000- 
dollar tax levy to be spread over three years—and attention 
is now directed to the second effort in the financing of the 
project, approval by the people of the State. This is a 
3,000,000-dollar tax which, added to the amount Portland will 
raise and 1,000,000 dollars to be obtained by public subscrip- 
tion, will complete the financing. The fair, officially desig- 
nated, as the Atlantic-Pacific Highways and Electrica: Ex- 
position; was projected to celebrate the completion of trans- 
continental highways, and the centenary of the invention of 
the electro-magnet. 


Patents Applications.—Application has been made for the 
restoration of Patent No. 1216. of 1917, for improvements re- 
lating to electric batteries granted to George Nikolayevich 
Antonoff. Also for the restoration of Patent No. 93817; of 1915, 
for an improved method and apparatus for automatically com- 
pensating the expansion or contraction of wire, rods, or the 
like, granted to Walter Harrison Biddle. 


Our American Contemporaries.—The American Electrical 
Review (Chicago) which was started about forty years ago, 
ind has been on our exchange list as long as we can remem- 
her, has been sold by the Electrical Review Publishing Co., 
Inc., to the McGraw-Hill Co., Inc., and will be taken over 
by the purchaser on January Ist, 1922. The Review will con- 
tinue to be published in Chicago, and will be issued monthly 
instead of weekly, as the Electrical Review and Industrial 
L-ngineer. The new proprietor describes it as an extension of 
the work of the Electrical World. Mr. C. W. Price, who has 
been at the helm of the Review for nearly forty years, issues 
his last word as editor in the December 31st issue. 

For Sale.—By direction of the Disposal Board, Mrssnrs. 
Bucket, BALLARD & PENNINGTON will sell by auction in the 
Bicester Aerodrome, buildings and plant, including oil engines, 


dynamos, switchboard, &c. 


_ Messrs. PaARKeR, May & Rowpen will sell by auc- 
tion at the Grand Hotel, bristol. on January 12th, factory pre- 
mises with a total area of 42,WU0 ft.; &c. 

_ Messrs. Leopotp Farmer & Sons will sell by auction early 
In January the metal plating and depositing piant and radiator 
tube machinery of Radiator Tubes, Ltd., of 114, Great Dover 
Street, 

Assets Auctions Oo., Lip., will sell by auction on January 
5th, at 119-121, Newington Causeway, S.#., electrical material 
and accessories, including motors, uriliers, radiators, meters, 
fans, &c., also a quantity of wood blocks. (See our advertise- 
ment pages to-day.) 


A Telephone Card.—The County of London Electric 
Supply Co., Ltd., has sent us a telephone card as in prevjous 
years. A picture gives an aeroplane view of London from the 
illuminated by an electric light—‘* the light ‘for 

ndon. 


Russian Electrical Undertakings.—According to an Ex- 
change ielegraph dispatch from perlin, the Soviet Foreign 
Trade Commissariat has published a irst list of undertakings 
which are to be leased to foreign concessionaires. These include 
the Krivoi-Rog Smelting Works, the Nixhni-Dnieprovsk bnyi- 
neering Works, all steel works and electrical stations of the 
Dniepner district, and the tramways of Kieff, Kharkoif, Ekater- 
inoslav, Elizabetgrad, Odessa, Krementchug, Orel, W innitsa, |. 
and Nikolayeff. 

According to the Financial Times, the dispatch states that 
the concessionaires will be obliged to undertake to restore pro- 
duction to a certain level. Of the output 10 per cent. will be 
put on the home market, 20 per cent. will be bought by the 
Horeign ‘Lrade Commissariat, 10 per cent. will be bought by 
the State for internal trade, and 5 per cent. will be reserved 
for the supply of Soviet landed properties. The Stute will 
take from 20 to 50 per cent. of the net profits. The conces- 
sionaires will be given security of tenure, but will have to 
undertake to feed their employés. The original owners of 
the undertakings will have a prior right to get concessions. 


The Resources of Siberia—In last week's Manchester 
Guardian Commercial appeared a report of an interview with 
Mr. A. G. aueclor Ol becos iLraders, 
Ltd. (formerly known as the British Engineermg Co. of 
and piverla), Which 1s a cuombinuuon ol some two 
hundred British engineering and allied tirms associated for 
trade in Kussia and Siberia. Mr. Marshall suys that the 
resources of Siberia are so great and varied that there 1s 
hardiy a metal or minezal which could not be produced. 
Development has been retarded by the lack of transport; the 
railways consist practically of the one main ‘Lrans-Siberian 
line. The Germans, betore the war, recognised the possi- 
bilities of the country, and indications point to their desire 
to recommence operations as soon as possivie. Eastern Siveria 
18 largely under Japanese imiluence, but it is desirable 
to have international co-operation, so that the country came 
under no particular country’s influence. The Russian Govern- 
ment is said to be anxious that British and other foreign firms 
should help to develop the resources of Siberia. 


New Steel Works at Dowlais.—Messrs. Guest, Keen AnD 
NETTLEFOLDs, LD., are putting down the foundations at the 
Dowilais Steel Works of new steel railway sleeper mills, which 
will replace, with the most modern equipment, the existing 
mills. The new auxiliary works and plant will be ready at 
the end of next year.—ihe Times. 


Secial Events.—To commemorate the making of 30,000 
motors, Messrs. E. Brook, Ltd., of Huddersfield, invited their 
employés to a dance, which was held on Friday last ‘at the 
Friendly and ‘lrades Hall. In addition a small sum was 
handed to each employé, and a dinner, provided in the com- 
pense own canteen, was given to each The dance lasted 
rom 7.30 p.m. tolam. Messrs. J. Rattigan and W. 
McGaffie acted as M.C.’s. It is interesting to learn that 
Messrs. Brook report a decided turn for the better in trade. 
They attribute this to two reasons. First, that prices have 
been reduced to such an extent that electric motors can now 
be purchased at or about pre-war prices; and secondly, that 
with the establishing of cut-low prices, wholesale houses have 
been induced to place orders, and thus bring into being trade 
which had been dormant for some time. 


B.T.H. Operatic Seciety—Once again the Amateur 
Operatic Society of the British Thomson-Houston Co., Ltd., 
has gone to Gilbert and Sullivan, and, by permission of Mr. 
Rupert D’Oyley Carte, has produced *‘ The Yeomen of the 
Guard,” probably the most tuneful of all the celebrated group 
of operas. Performances were given at the Rugby ‘ Hippo- 
drome ’’ from December 12th to 17th, and proved of great 
merit. This was the society's third show during 1921, and 
the sixth Gilbert and Sullivan opera performance—the 
Mikado’ having been given on. two occasions. 


The Swedish Telephone Fusion.—An extraordinary meet- 
ing of the I..M. Ericsson Telephone Manufacturing Co., held 
at Stockholm last week, accepted by an overwhelming 

ajority the board's proposal for fusion with the H..T. 
concern and an increase of the share capital... 
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Indian Telegraph Apparatus.—The workshops of the 
Indian telegraph service in Calcutta now rank as one of the 
principal undertakings in the city. The work undertaken 
includes the production of steel poles with fittings, masts, the 
supply of quantities of special furniture, a large proportion of 
the telegraph instruments used by the Department, telephone 
exchange switchboards, certain wireless requirements, and the 
maintenance of the postal fleet of forty motor lorries in Cal- 
cutta. The works also comprise a modern foundry capable 
of producing 200 tons of castings per month, and plant for 
making cables, steel tubes, nickel plating and galvanising. In 
the instrument branch, a system of aj prenticeship has been 
introduced, which is expected to produce a body of workmen 
skilled in high-class work. 


United States and Trade with Central America.—The 
organisation of a Central American Chamber of Commerce in 
the United States, which will work to maintain U.S.A. 
supremacy in trade with the Central American repub- 
lics, is announced in connection with the Independence Cen- 
tenary Celebration of the Central American States. The 
activities of the Chamber will be limited for the present to 
the Republics of Costa Rica, Guatemala, Honduras, and 
Nicaragua. Other countries will be included later. The 
United States now controls from 70 to 90 per cent. of the 
foreign trade of Central America, the announcement says, and 
the Chamber will devote its efforts to development of trade 
relations, so that this percentage can be maintained, or even 
increased.—Reuter’s Trade Service (New York). 


Trade with Rumania.—The recent decree of the Ru- 
manian Government prohibiting all transactions on deposits 
held in that country by foreigners except under licence has 
naturally caused great perturbation in the minds of British 
exporters, and called a considerable amount of attention to 
the financial conditions of that country. The latest advices, 
however, point to the probability that this decree may not 
remain long in operation, at least in its present form. De- 
tailed information on the finances of Rumania is contained 
in the * Report on Economic Conditions in Rumania, April, 
1921,’" by the Commercial Secretary to H.M. Legation at 
Bucharest (Mr. Alexander Adams). Owing to the wide de- 
mand for this report it has been found necessary to issue a 
reprint, copies of which may be obtained through any book- 
seller, or direct from His Majesty's Stationery Office (price 


2s. lid. post free). 


American Electrical Exports.—The Department of Com- 
merce reports that American exports of electrical goods during 
October were considerably below the total for the correspond- 
ing month of 1920. Exports for October, by classes, together 
with figures for October, 1920, were as follows :— 


EvecrricaL MACHINERY AND APPLIANCES :— 
October, 1920. October, 1921. 


dollars. 
Batteries 483,109 211,758 
Dynamos and ge ners ators 970,840 779,330 
Fans... 55,212 15,444 
Heating and cooking aratus, = 182,715 74,302 
Insulated wire and cables 575,041 177 
Interior wiring supplies, fixtures, &e. a 282,999 86,822 
Lamps, arc 1,548 1,200 
Lamps, incandesce nt— 
Carbon filament wee 16,871 3,980 
Metal filament... 354,536 104,889 
Magnetos, spark plugs, 317,891 140,068 
Meters and instruments... ws 254,876 161,462 
Motors 1,255,539 525,142 
Rheostats and controllers. ae 64,251 77,735 
Switches and accessories ... . cols 425,615 176,154 
Telegraph mapas, including wireless... 24,751 42,769 
Transformers one eon 785,300 464,281 
All other .. 3,516,873 1,737,479 
Total = ... 9,988,215 4,970,332 
Electric iocomotives 17,450 236,845 
Grand total ‘ata 10,005 ,665 5,207,177 


—Reuter’s Trade Service (Washington). 


E.D.A. Salesmanship Conterences.—At the second of 
these conferences, held on December 16th, Mr. J. W. 
Beauchamp spoke ‘of the interest the meetings were arousing. 
He stated that in several districts in the provinces ne 
ments were being made for similar lectures to be given 
bodies affiliated to the E.D.A 

It was also announced that the next London conference 
would be held on January 20th at the rooms of the Chartered 
Institute of Patent Agents, when Mr. W. A. Gillott would 
speak on ‘‘ Salesmanship in Relation to Electric Heating and 

g. 


A New Hungarian Cable Factory.—It is :eported from 
Budapest that the Pressburg Cable Works Co., and the 
Hungarian branch of the Vienna Bank Verein are in negotia- 
tion with regard to the establishment of a new cable factory i in 
the vicinity of Budapest, for the production of cables, insu- 
lating tubes, and hard rubber articles. 


The Clyde gineering Works dismissing 1,150 em- 
u«ployés owing to the refusal of the Government to allow 
‘for the increased cost of constructing locomotives resulting 
from the increase in the basic wage.—Reuter’s (Sydney). 


Tekio Peace Exhibition.—The Department of Overseas 
Trade is in receipt of information from the Commercial 
Counsellor of H.M. Embassy in Tokio regarding the Peace 
Exhibition which is to be held there from March 10th to 
July 3ist, 1922. It is thought that this exhibition may prove 
a good opportunity for showing new British goods, and it is 
recommended that British firms should make a small exhibit. 
It would appear that all the space available for foreign exhibits 
has been over-applied for. Messrs. Arthur Buckney & Co., 
of Tokio, have, however, secured a special site for the erec- 
tion of a British pavilion, and intending exhibitors can obtain 
space therein on application to the London office of the firm 
at 40, Westminster Palace Gardens, Victoria Street, S.W.1. 
Rebates of freights on goods for exhibition have been arrange: 
by Messrs. Buckney, ranging from 20 per cent. to 50 per 
cent., according to date of shipment. 


Book Notices.—Practical Electrician's Pocket Book anid 
Diary for 1922. London: S. Rentell & Co., Ltd. Price 3s 
net.—he twenty-fourth edition of this useful little electric,| 
guide has been further expanded by the addition of over 30 
pages. Among the items appearing for the first time are 
chapters on the Tungar rectifier, electricity in motor vehicles, 
railway signalling, and current limiters. Other sections hav. 
been re-written in the light of later developments, and among 
these are the sections dealing with steam turbines, oil ani 
petrol engines, mercury-vapour rectifiers. electricity in munes, 
and heating and cooking. As usual, references are made tu 
works from which fuller information regarding the subjects 
dealt with may be obtained. 

Universal Exchange and Interest Tables, by A. J. Law- 
son, M.Inst.C.E. Pp. 242. London: Thomas Skinner and 
Co. Price 15s. net.—These tables have been reproduced from 
“* Foreign Trade Tables,’’ by the same author, whose enthu 
siasm in undamped even by failing eyesight, largely due to 
his trying labours on these thousands of numerical expres- 
sions. The tables have been rearranged and amplified, and 
are based on the decimalisation of British money 1m terms of 
florins and cents, after the manner recommended by the In- 
stitute of Bankers and the Decimal! Association ; the first table 
vives the conversion equivalents, advancing by one farthing, 
for all amouats up to £1, and of course simultaneously gives 
the corresponding decimals of £1, the figures being identical. 
One wonders whether the many traders who are now using 
the decimalised pound in their catalogues and quotations for 
foreign business are aware that this is so. Next come in- 
terest tables at any rate from § to 10 per cent. per annum, 
applicable to any capital sum; multipliers to reduce interest 
per annum to interest for any required number of days; and 
the same modified to take account of leap years. ‘These 
tables are accompanied by explanatory notes and suggestions 
for shortening computations, and a table is given showing the 
number of days between any two dates in a year. Other 
tables relate to depreciation, exchange, the purchasing power 
of the sovereign abroad, and equivaleat prices for British and 
metric weights and measures. The author gives the foreign 
rates and their reciprocals, pointing out the ease with which 
the latter can be used to convert British money into the 
equivalent value in any foreign currency. The rate tables 
run from 3.000 by steps of 0.005 up to 100.000, thus comprising 
about 4,800 items, in 40 pages, and the conversion tables for 
foreign currencies at par cover almost all countries and occupy 
38 pages. For further details we must refer the reader to the 
book itself, which, we are sure, will more than fulfil the 
expectations that may be based on this brief review. 

The Electrical Engineer's Diary and Year Book (534 pp. 
and diary). London: S. Davies & Co. Price 10s. 6d. net. 

The fourteenth edition of this large, all-embracing work has 
been revised and brought up to date. A new section, dealing 

with “* Trade Promotion,’’ appears. This consists of 24 pages, 
giving directories of central station showrooms and electrical 
shop-window displays; notes on the preparation of tenders, 
the rating of electrical machinery, and conditions of sale of 
goods have been transferred from the *‘ General Information ” 
section. The last-named section has been somewhat curtailed, 
and we notice the omission of the Trade Names ’”’ index, 
which, while occasionally useful, could not possibly be com- 
prehensive enough to find room in a volume of this nature. 
In the ‘** Electric Motor Control ’’ section items on car switch 
control, rope control, and series control have been added. 
Other additions are notes on electric grills and large electric 
water heaters, and an index of vehicle battery charging sta- 
tions in the British Isles. As usual the ‘‘ Diary ”’ is published 
in two forms, one with stiff covers and diary and the other 
with limp covers and the diary omitted. 

‘The Signal Service in the European War of 1914 to 1918 
(France),’’ by R. E. Priestley. Chatham: The Secretary, the 
Institution of Royal Engineers and the Signals Association. 

‘ The Henley Telegraph,” Vol. I., No. 7, December. (40 pp.)- 
London: W. T. Henley’s Telegraph Works Co., Ltd. Price 
6d. net. : his little magazine is up to its usual fine standard. 
and contains a number of interesting and amusing articles and 
notes. 

The Metropolitan-Vickers Gazette,” Vol. VI, No. 104, 
November. Price 1s. post free. —This Yn ok describes the 
switchgear at the Jubilee Street station, Blackburn, and 10- 
provements at the Attercliffe Common Works. The spe ial 
articles include ‘‘ Limitations in the Design of d.c. Railway 
Motors,”” by E. A. Binney. 
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German Trade in Argentina.—Germans are making de- 
efforts to displace other foreign traders in the Argen- 
tine market. Eleven steamers have arrived at Buenos Aires 
from Germany within the last five weeks heavily laden with 
hardware, machinery, textiles, chemicais, and paper. Whereas 
steamers from other countries arrive partly loaded, those from 
Germany are full. The German factories are up to date with 
their deliveries on Argentine Government contracts, and they 
are having little difficulty in getting all the new Government 
business that is awarded on a competitive basis. The Krupp 
and Stinnes interests have just obtained each a half of a 
Government contract for 40,000 tons of rails, while the War 
Ministry is placing an order for tents, canvas and waterproof 
fabric in Germany to cost more than 22,000,000 marks. The 
Government last week awarded a German firm a contract for 
a steel bridge over the Riachola River at Buenos Aires. It 
will cost 310,000 gold pesos.—Reuter’s Trade Service (Buenos 
Aires). 

Price Guarantee.—Messrs. A. H. Hunt, Lap., manufac- 
turers of accessories for the motor trade, have circulated 
among their customers a price guarantee for 1922, under 
which they have guaranteed to maintain prices until 
November next. Their object is to inspire a greater degree 
of buying confidence. They mention under the heading of 

‘exceptions "’ that ‘‘ the removal of the Government Import 
duty in April next on. genuine Hellesen dry batteries a 
beyond their control, and must be an exception, *‘ but the 
present list prices will remain the same.” 


LIGHTING AND POWER NOTES. 


Accrington.—Etectricity Scueme.—The Electricity Com- 
missioners have sanctioned the borrowing of £15,000 for elec- 
tricity extensions, provided an agreement can be arranged 
with the Blackburn Corporation with regard to the laying of 
a 33,000-volt cable between the generating stations of the 
two towns at an equal cost to each Council, for the purpose 
of reciprocal supplies. The Accrington Council has approved 
of these terms, and has arranged a conference with the Black- 
burn authority to link up the two towns. 


Blackburn.—New Svus-station.—lhe new electric sub- 
station at Mill Hill was opened last week. The plant will 
receive power from the Jubilee Street distributing centre to 
produce extra-high-pressure energy for the district. Two of 
the largest mills in the vicinity are being equipped with elec- 
trical machinery. 

Brackley.—ProposeD Execrriciry SurrLy.—A committee 
has been formed to canvass the town with a view to ascertain- 
ing the probable number of consumers of electricity and likely 
supporters with capital. The proposal is to form a company 
to carry out a scheme at a cost of about £5,000. 


Brentwood.—App.icaTion ror OrbDER.—The Brentwood Dis- 
trict Electric Co. is applying to the Electricity Commissioners 
for a special Order for the supply of electricity to the district. 


Cannock.—Loan.—The Urban District Council is applying 
to the Electricity Commissioners for sanction to the borrowing 
of _— to cover the cost of erecting a new transformer 
station. 


Chichester.—SaLe or UNbertakinGc.—The Corporation is 
applying to the Electricity Commissioners for a special order 
revoking the Chichester Electric Lighting Orders, 1898 and 
1911, to annul the deed of transfer, and to authorise the 
Chichester Electric Light & Power Co., Ltd., to sell its elec- 
tricity undertaking and works to the Corporation, and to 
authorise the Corporation to generate and supply electrical 
energy. 


Christleton.—Exectricity SurrLy.—Chester Town Council 
is canvassing the parish, with the object of ascertaining the 
probable number of consumers of electricity. 


Colwyn Bay.—Way.eaves.—It was reported at a meet- 
ing of the Urban District. Council that the new trans- 
former station was practically completed and the underground 
main from the North Wales Power Co.’s Bronynant sub- 
station had been laid. The scheme has been delayed, how- 
ever, by a dispute in connection with wayleaves, which has 
held up the erection of the overhead line from Dolgarrog to 
Bronynant. Representations are being made by the Council 
to the Electricity Commission. 


Croydon.—Issuz or Stock.—The Corporation is to issue 
stock to the value of £500,000. The funds so raised will be 
used, inter alia, for the provision of new sub-station buildings 
and plant, mains, switchgear, cooling towers, &c., expenditure 
which has received the sanction cf the Electricity Commis- 
sioners. 


Dartmoor.—New Hypro-eiectric ScHeme.—It will be re- 
membered that about a year ago a scheme to utilise the 
River Dart for the production of electricity was drawn up 
but abandoned on account of local opposition to what was 
called the “‘ industrialisation ’’ of Dartmoor. It is now stated 
that Sir W. G. Armstrong, Whitworth & Co. have pro- 
jected another scheme which aims at developing about 10,000 


water h.p. in two equal instalments. Reservoirs ro be 
constructed on the higher waters of the East Dart and im- 
mediately below Dartmoor. 

The whole of the scheme is said to involve an expenditure 
of about £500,000. The Devon County Council appears to 
be not unsympathetic to the project, but the Dartmoor Pre- 
servation Committee desires the submission of the scheme to it. 


East Scueme.—The Urban District 
Council has approved of a scheme proposed by Mr. W, T. 
Kerr, of Hereford, for the formation of a company to purchase 
the Beachley power station and to link up with the Hereford 
electricity undertaking, from’ which steps are being taken to 
supply Lydbrook with electricity in order to serve the collieries 
and Forest-of Dean. 


Edinburgh.—Price Increase.—The Electricity Committee 
recommends that the charge for electricity for power purposes 
be increased by id. to 2d., and the price of lighting energy by 
4d. to 5d. per unit, the increased prices to take effect from 
January 

Electricity District.—Norru LaNcasHire AND SoutH Cum- 
BERLAND.— Lhe Electricity Commissioners give notice that they 
will hold a local inquiry at the Town Hall, Barrow-in-Furness, 
on January 3lst, 1922, at 10.30 a.m., and following days, with 
reference to the area to be included in the above-named dis- 
trict and to consider a scheme which has been submitted by a 
Provisional Joint Committee for the establishment of a Joint 
Electricity Authority. 

Harrogate.—Loan.—Application has been made to the 
wry Commissioners for sanction to the borrowing’ 

f £3,250 for mains extensions. 


Hastings.—Mains Extensions.—The Town Council has 
adopted a report of the Electricity Committee recommend- 
ing the laying of mains to St. Leonards, where the demand 
has exceeded the safe limit of the present mains. The esti- 
mated cost is £8,327. 

High Wycombe.—Repuceo Cuarces.—The Electric Light 
and Power Co., Ltd., has decided to reduce the price of 
electricity for power by 10 per cent., from January Ist. 


Hull,—Extension or Suppty.—At a meeting of the Cor- 
poration on December 15th, the engineer reported that the 
installation for the supply of electricity to Melton and Welton 
was practically completed. These extensions, which have cost 
about £85,000, transmit 2,000 kW at a pressure of 22,000 V, 
from the Corporation’s power station to the two sub-stations, 
where the pressure is stepped down to 400 V. Two 1,500- kVA 
transformers installed at the power station bring the energy 
up to transmission pressure from the generated pressure of 
6,600 V. The Corporation will sell about 94 million kWh per 
annum through these extensions. 


Horsham.—Yerar’s WorKING.—The accounts of the muni- 
cipal electricity undertaking (Engineer: Mr. F. Ffrench) for 
the year ended March 31st last, show a total revenue of £8,579, 
as against £7,675 in the preceding year. Working expenses 
amounted to £5,287, as compared with £4,891, leaving a gross 
surplus of £3,292 (£2,784). The net result was a profit of 
£374 as against £785 in 1919-20. The number of units sold 
rose from 273,952 to 814,531. 

Keighley.—Surrty to Skiptron.—On December 2th the 
Corporation approved a recommendation of the Electricity 
Committee to apply for sanction to borrow £10,000 for the 
provision and installation of a transmission line from East- 
burn to Skipton, together with the nevessary control gear. 

It was also decided to carry out, at a cost of £8,000, certain 
cable extensions, provided that assistance was forthcoming 
from the Unemployment Grants Committee. 


Kettering.—PLant Extensions.—We have received the 
electrical engineer (Mr. W. A. Walker, A.M.I.E.E.) an 
illlustrated brochure describing the plant recently installed 
at the municipal electricity works. This comprises a 1,500-kW 
set, consisting of a Parsons turbine, driving through double- 
helical, single-reduction gearing, a Mather & Platt alternator, 
generating at 500 V; a 30,000-lb. Stirling boiler with super- 
heater and two Babcock & Wilcox chain- grate stokers; a 
cooling tower and tank, the tower cooling 175,000 gal. of water 
per hour from 100 to 80 deg. C.; a Weir turbine feed-pump 
capable of dealing with 5,000 gal. per hour; and switchgear 
made by Messrs. Ferguson & Pailin, Ltd., for controlling the 
generator and two feeders of 300 A ‘and 600 A capacity. The 
total cost of the plant was approximately £40,000. 


Leeds.—Prorosep Prick Repuctions.—The City Council is 
recommended by the Electricity Committee to reduce the 
charges for electricity as from April Ist next. It is proposed 
that the present all-round increase of 80 per cent. upon pre- 
war prices shall be adjusted to 50 per cent. for power and 70 
per cent. for energy used for other purposes. 


AMALGAMATION OF STATIONS.—At a 
recent meeting of the Liverpool Tramways and Elec tric Power 
and Lighting Committee it was dec ided to recommend the 
City Council that the electricity undertaking of the Bootle 
Corporation, including the supply to the Urban District of 
Litherland, be amalgamated with the Liverpool electricity 
undertaking on terms and conditions set forth in a draft 
agreement between the two Corporations, 
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London,—Sr. Maryiesons.—The Electric Supply Committee 
reports that the bulk supply .demand of the Hampstead 
Borough Council has not exceeded 1,200 kVA; the agreement 
was for a maximum of 1,500 kVA. ‘Ihe present rate of charge 
is 80s. per kVA per half-year plus .7d. per unit, subject to 
slight variations. ‘lhe Hampstead Council has been advised 
to close down its generating station and take a larger supply 
from an outside source. ‘lerms have been arranged whereby 
the St. Marylebone Council will supply the needs of Hamp- 
stead. ‘These terms involve the determination of the present 
agreement and the completion of a new agreement to provide 
for bulk supply for a period of 42 years from January Ist, 
1922, subject to review at the close of every fifth year,’ the 
review at the end of the 35th year to suffice for the remaining 
seven years; the respective Councils to provide and lay at 
their own expense the necessary additional cables and appara- 
tus within their own boroughs; the charges for electrical energy 
supplied to be as follows :—1l.2d. per unit for the first million 
units per quarter, l.ld. per unit for the second million, .9d. 
per unit for any quantity in excess of two million units, sub- 
ject to adjustment according to variations in fuel costs and 
calorific values. 

After satisfactory trial runs, the new 8,000-kW Oerlikon 
turbo-alternator is in commission, and the Fraser & Chalmers 
3,000-kW set is well in hand, and will probably be running 
by the end of the year. 

The Borough Council is carrying out experiments with the 
object of improving the lighting of Oxford Street and Regent 
Street. The Council has declined a company’s offer to fix 
illuminated advertising signs to the street lamps in Oxford 
Street. A rental of £2,000 was offered, plus 24 per cent. of the 
gross receipts obtained from letting tae signs.—Evening News. 

Lonpon’s Etecrriciry Suppty.—The Special Committee 
of the London County Council on Electricity Supply has 
written to the Electricity Commissioners to emphasise 
the importance of the conditions to be attached to the consent 
of the Commissioners to the erection of a power station at 
Barking, by the County of London Electric Supply Co. In 
the opinion of the Committee safeguards should be provided 
for the interests of the public, and to preserve the position 
of the Joint Authority or other purchasing body. No action 
should be taken that would tie the hands of the Jainé Author- 
ity with regard to the future electricity development of the 
London area.. On the other hand, the Commissioners should 
have regard to the possibility of no Joint Authority having 
been formed by the time the purchase powers expire, and 
make provision for some other authority to have alterna- 
tive rights of purchase. 

The Committee has communicated with the Prime Minister 
and the Ministry of Transport, urging that the passage of the 
Electricity (Supply) Bill, which was introduced im April, 1921, 
would conduce to the development of electricity supply, and 
tend to increase employment. 

HAMMERSMITH.—ine klectricity Committee proposes to 
organise a Development Department, in connection with the 
electricity supply undertaking, for the purpose of investigating 
new electrical devices and methods and giving consumers ad- 
vice. It is proposed to hold an electrical exhibition in the 
Town Hall in the near future, and to erect a permanent show- 
room. 


Lytham.—New PLanr.—A new engine and dynamo have 
been installed to meet the increased demand for 
electricity. The new engine of 900 h.p., coupled to a 500-kW 
generator, will bring the capacity of the electricity works up to 
1,800 kW. 


Rhuddlan.—Execrricity Extensions.—The Council has 
under consideration a scheme for the supply of electricity to 
the towns and villages situated in the Vale of Clwyd. The 
estimated cost of laying cable in the area, which includes 
Ruthin, Denbigh, St. Asaph, and Rhuddlan, is £2,500 per 
mile, and the promoters are prepared to go on with the 
scheme provided the places named guarantee between them 
a consumption of 320,000 units per annum for a term of years, 
which the promoters state they could supply at 14d. per unit. 
The Council has decided to send representatives to a con- 
—— of the local authorities concerned which is being 
called. 


Rathmines (Co. Dublin).—Proposep Linkxinc-up.—Nego- 
tiations are proceeding between the Rathmines and Pembroke 
Urban District Councils regarding proposals which have been 
made for the linking-up of the electricity stations of the two 
Councils. The estimated cost of linking-up is £50,000. 


Rugeley.—E.ecrricity Suprty.—The Development Com- 
mittee of the Urban Council has recommended that informa- 
tion be sought from the Wolverhampton Electricity Committee 
as to whether it will supply the district with electricity. 


Southampton.—ExtTensions.—At a recent meeting of the 
Borough Council a recommendation from the Electricity Com- 
mittee to carry out extensions of distribution at a cost of 
£3,670 was approved. The Council referred back to committee 
a proposal to spend £1,000 in purchasing apparatus for a 
hire-purchase system. 


Southend.—Proposep New Ptant.—The Electricity Com- 
mittee ‘reports that the electrical engineer has advised the 
installation of additional Diesel plant in order to meet 
the anticipated demand for the winter 1922-23; the 


accommodation available in the sub-stations and the main 
generating station will permit of such installation without it 
being necessary to incur the expense of erecting new build- 
ings. The operating costs of the Diesel engine plant at the 
Leigh sub-station for the six months ended September last 
as compared with the cost of steam plant at the 
main generating station for the same period per unit 
generated, including interest and sinking fund charges, were 
1.85d. for the former, as compared with 3.29d. for the latter, 
and in view of the comparatively low capital expenditure 
which would be incurred in installing low-speed Diesels, the 
committee favours the suggestion tnat this type should be 


installed in preference to steam plant, but before taking any 


action the reports are to be submitted to Mr. C. H. Wording- 
ham, who has been retained to advise upon the present 
position and further extension of the undertaking. 


Seaham Harbour.—Proposep ELecrricity SuppLy.—A meet- 
ing of ratepayers, called by the Urban District Council, has 
approved, in principle, of an electricity supply for the town 
and district, and urged the Council to canvass all possible 
consumers with a view to the formulation of a scheme. The 
scheme at present suggested is to have a central distribution 
station to which power would be supplied from the mains 
of the Cleveland and Durham Electric Power Co. at 6,000 
volts, and stepped down. The total estimated cost of the 
project is £16,670. 


South Africa.—KruGersporr.—The preliminary work in 
connection with the Krugersdorp electrical conversion scheme 
is now in hand. Prof. Buchanan and the engineers of the 
Victoria Falls Power Co. have arranged the route and the 
points of delivery of power.—South African Mining and Engi- 
neering Journal. 

Ware.—ELecrricity Suprty.—At a recent meeting of the 
Urban Council, it was decided to approve the appli- 
cation of the North Metropolitan Electric Power Distribu- 
tion Co., for an order to supply electricity in the Council’s 
area. 


Whitehaven.—Price Repuctions.—The Borough Electrical 
Engineer (Mr. L. B. Hogarth, A.M.I.£.E.) informs us that 
the prices of electricity have been reduced as follows :—Light- 
ing, from 74d. to 7d. per unit; maximum demand, from 34d. to 
34d.; heating and cooking, from 1jd. to 14d.; power, from 
2.05d. to 1jd.; factory power, 60 per cent. increase reduced to 
50 per cent. 


Wolverhampton.—ProroseD Price Repuctions.—The Elec- 
tricity Committee recommends to ihe consideration of the 
Corporation an early.reduction in the price of electricity for 
lighting, power, and traction, and also in meter rents. , 


TRAMWAY RAILWAY NOTES. 


Blackpool.—ANNuaL Report.—In his report upon the work- 
ing during the year ended March 3lst last, the general 
manager of the Corporation tramways states that the net 
profit of £144 fell far short of estimates, and it was necessary 
to apply for permission to temporarily increase fares until 
February, 1923; this was granted. Referring to the apparently 
poor results of the first year of municipal working of the 
Fleetwood tramway, he says that due allowance must be 
made for the difference between municipal and company 
financial arrangements. Whereas the £10,704 earned would 
have provided an ample dividend to shareholders in a com- 
pany, owing to the necessity for setting aside £21,000 for 
sinking fund and interest payments, the line showed a loss to 
the municipality. It is stated that accumulated arrears of 
renewal and construction work since 1914 will entail heavy 
charges during the next three years; the amount is estimated 
at £254,343. 

A short statement of financial results was given in our 
issue of June 10th last (p. 753). 


L.B. & S.C.,Railway.—Execrrirication.—A Bill has been 
deposited in Parliament by the London, Brighton & South 
Coast Railway Co.,.in which powers are sought to raise funds 
by means of debenture stock for the electrifying of suburban 
lines. 

Liverpool.—ExtTENsions DererreD.—The Manchester Guard- 
ian states that because there was no quorum it was impossible 
to hold a meeting of the Liverpool City Council, which had 
been convened on December 21st, for the purpose of consider- 
ing recommendations for extensions of the Corporation elec- 
tric tramways. Twenty minutes after the hour at which 
the meeting should have been commenced there were present 
only 80 members, whereas 99 constitute a quorum. The Lord 
Mayor announced that, in the absence of a quorum, and the 
meeting being a statutory one, nothing could be done. It is 
understood that the effect will be to defer the scheme for 
at least twelve months. 


South Africa—Rawway ELectrirication.—Work has been 
commenced upon the electrification of the Pietermaritzburg- 
Glencoe line of the Government Railways. This is a most im- 
portant section passing through the colliery district of .Natal. 


Steep gradients are encountered by the line; in one part it 
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rises about 1,500 ft. in twelve miles and throughout the sec- 
tion there is little level running. Power will be provided by 
a yenerating station which is being erected at Glencoe. 


Taunton.—Orper CANCELLED.—The Ministry of Transport 
has informed the Town Council that an Order has been made 
abrogating as from December 6th the powers of the Taunton 
Electric Traction Co., Ltd., in respect of the tramways author- 
ised by the Taunton Tramways Order, 1900, and the Taunton 
Tramways (Extension) Order, 1907. 


TELEGRAPH AND TELEPHONE NOTES. 


France.—TELEPHONE SeRvice.—That the Government's 
monopoly of the telephone service has been a failure is sug- 
yested by The Times in announcing a bold plan submitted 
by M. Deschamps, former Minister of Posts, ‘lele- 
zraphs, and ‘Telephones, to industrialise the telephone. His 
idea is that the State should make over its monopoly to a com- 
pany, Which would take over not only the telephone system 
und apparatus, but also the personnel now employed by the 
state. The weak and impracticable side of his scheme is that 
the personnel should be part-owned ' and part-paid by 
ihe State. As against this proposal a Bill has been laid before 
tue Chamber by the present Minister, M. Paul Laffont, which 
is an earnest attempt to remedy the defects of the existing 
system, while retaining the monopoly. Instead of yearly doles, 
M. Laffont asks for a lump credit of 1,600,000,000 fr. 
(£31,000,000), spread over a period of eight years. ‘This would 
enable him to attain continuity in carrying out his plans. 
rhe financial programme counts on the voluntary assistance 
of the Chambers of Commerce, public and private establish- 
ments, municipalities, &c., in the shape of loans without 
interest. This last idea is already in operation at Lyons, 
Bordeaux, Lille, Roubaix, and other towns. M. Laffont pro- 
poses not only to speed up and improve the telephone service 
generally, but he means to modernise it in the technical sense 
of the word. Whereas the Parisian now pays 1,750 fr. (£35) 
annual subscription fee, M. Laffont intends to charge 350 fr. 
(£7) tout compris.” 


Imperial Wireless Chain.—The presentation to the Cabinet 
of the report of the Wireless Telegraphy Commission has 
alforded Dr. W. H. Eccles (vice-chairman) a suitable occasion 
to place before readers of The Times a broad statement cover- 
ing the preparatory work that has been accomplished towards 
the improvement of Imperial communication. After referring 
to the unanimous report of the Wireless Telegraphy Commit- 
tee that was published in June, 1920, Dr. Eccles points out, 
inter alia, that the establishment of intermediate relay stations 
shortened the average link of the chain to 2,320 statute miles. 
But even across 2,000 miles, especially in tropical regions, it 
would not be easy to guarantee an uninterrupted service, and 
when atmospheric conditions were unfavourable the most 
powerful of existing stations would often be asked to repeat 
messages. The Committee, therefore, had to find a method 
of generating electric waves which should be capable of 
adaptation at will to ranges varying from 2,000 to 11,000 miles, 
and capable of easy variation in strength from moderate to 
very intense, according to the atmospheric conditions. The 
most promising combination of flexibility and the other de- 
sirable qualities was found in the method utilising the ther- 
mionic valve, as yet untried on a large scale. In its report, 
the Committee recommended that the Imperial stations should 
be equipped tvith thermionic valve plant able to deliver at least 
120 kilowatts of power to an efficient antenna and capable of 
extension to 240 kilowatts at a later date as desired. The 
principal stations in England, South Africa and India 
would communicate direct during the hours of each day known 
to be most favourable for the respective pairs of stations. 
When atmospheric disturbances at the receiving stations were 
slight, the messages might be in code or otherwise, and would 
be sent at high speed. When the atmospheric conditions were 
not quite suitable for coded and commercial messages, a con- 
siderable volume of news traffic could be conveyed. Later, 
when the atmospheric conditions became still more difficult, 
the intermediate relay stations would be called upon to take 
down messages for retransmission. The intermediate stations 
would doubtless have a certain volume of local traffic, and 
would be of strategical importance. 

To plan the stations in detail the Wireless Telegraphy Com- 
mission was appointed by the Cabinet in December, 1920; its 
report has just been presented to the Cabinet, and is to be 
published shortly. In respect of thermionic valve plant, the 
Commission has drawn most of its practical and proved infor- 
ination from the staff of the Admuralty’s station at Horsea, 
Portsmouth, and from the Marconi Co. Approximate esti- 
mates point to an average capital cost per station of not more 
than £160,000, including the transmitting and receiving sides 
of a duplex station, but exclusive of staff quarters, which may 
have to be provided at some of the sites. 

After reference to the Press and propaganda aspects of the 
possibilities of an Imperial chain of wireless stations, Dr. 
Eccles concludes that the universal wireless progress during 
the eighteen months which have elapsed since the Imperial 


Wireless Telegraphy Committee formulated its scheme has 
tended to confirm its conclusions that an Empire wireless ser- 
vice can be made continuous and trustworthy at reasonable 
cost by the aid of intermediate relay stations, and that only 
in this way can we escape the partial and erratic 
service which must accompany attempts at direct com- 
munication across the immense distances separating the chief 
centres of the Empire. 


Italy.—New Wiretess Sration.—The Italian Ministry of 
Posts and Telegraphs is to grant a concession for the installa- 
tion and working of a wireless station on the Island of Rhodes, 
to a private firm. The station is intended to establish a regu- 
lar service of messages between Italy and Asia Minor. 


Norway.—Storm DamaGe.—A violent gale raged through 
Norway on December 17th. Great dislocation of the telegraph 
and telephone services was caused and communication with 
Denmark and Germany was broken. On December 20th com- 
munication was good with England, but the wires were over- 
burdened. There was no connection with Germany, and with 
Denmark the connection was bad. Telegrams from Paris 
despatched on December 17th arrived by train from Copen- 
hagen on the night of December 19th.—Reuter’s Trade Service 
(Christiania). 


Russian-Swedish Telegraph Service. — A complete 
official telegraph service between Sweden and Soviet Russia 
was established as from December 17th, a formal agreement 
having been concluded between the two countries based on 
the Swedish proposal regarding .fees.—lieuter’s Trade Service 
(Stockholm). 


Wireless Telegraphy.—Amateur Tursts.—From midnight 
until 6 a.m. on December 8th, and at the same time on the 
following nine days, wireless amateurs of the U.S.A., organ- 
ised by the Radio Relay League of America, attempted to 
communicate with amateurs in this country. A similar, but 
unsuccessful, attempt was made last lebruary. ihis year, 
however, messages are said to have been accurately received 
from 43 amateur stations throughout the U.S.A. and Canada. 

Mr. Paul F. Godley, who was sent over to this country by 
the American Radio Relay League, to act as official observer 
in the Transatlantic tests, selected Ardrossan, on the West 
Coast, as the most suitable site for a receiving station. Ar- 
rangements were made for messages to be sent each night, 
and Mr. Godley has been successful in receiving the messages. 
The most powerful station heard was that of an amateur at 
Toronto, and the most distant station that of an amateur at 
Atlanta, Georgia, 3,600 miles from Ardrossan. This is the 
first time that Transatlantic communication had been achieved 
with the low-power installations to which amateurs are re- 
stricted. 

Wireless Telephony.—LONDON-AMSTERDAM CONVERSATIONS. 
—Speech by means of combined wire and wireless telephony 
was carried on between London and Amsterdam on December 
18th, ordinary office telephones being used for the purpose. 
There is at present no direct trunk line communication between 
London and Amsterdam, and the demonstration, which took 
place at Marconi House, was made possible by means of a 
wireless link connecting trunk lines between the two countries. 
The General Post Office had placed the trunk line between 
London and Southwold at the disposal of the Marconi Co., 
which has erected a special wireless station at Southwold for 
the transmission across the sea. From Southwold the con- 
versation was conveyed by wireless to Zandvoort, where 
another wireless station has been built. From there an 
ordinary trunk line conveyed the message to Amsterdam. 

The circuits enabled conversation to be carried on in the 
ordinary way, one speaker breaking in and interrupting an- 
other as in ordinary conversation. ‘This was achieved by 
working to Holland on a slightly different wave length to 
that used for the return conversation, and by separating the 
transmitting and receiving stations at either end. The wire- 
less transmission was on an unusually short wave length, 
which is not in general use, and was relatively immune from 
atmospheric disturbance. 

Raibway ComMunication.—The hope that wireless tele- 
phony can be applied to avoid railway accidents is supported 
by experiments that have taken place between Paris and 
Creil, on the Nord Railway system. Wireless antenne were 
fixed on a carriage, and one compartment was arranged as a 
receiving and transmitting post. Between two telegraph posts 
skirting the line another horizontal aerial was established at 
a given point, thus permitting the use by induction o1 the 
ordinary telegraph wires. The experiments, which began in 
November, were continued in December, and perfect results 
are said to have been obtained. From the time the train left 
Paris wireless conversation went on between the Gare du 
Nord and the special compartment of the train, and was 
kept up until Creil was reached. Experiments are to be 
attempted between Paris and Calais and on the Nord 
system.—Daily Telegraph. 

Mositeé Potice Equirment.—The Paris Prefect of Poiice is 
providing his force with motor-cars equipped with wireless 
telephone apparatus, from which it will be possible to tele- 
phone to headquarters or to one another. In police operations 
requiring great rapidity much time otherwise lost in using the 
ordinary public telephone offices will be saved 
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chances of success increased. The only point remaining to be 
settled is the wave length to be used, regarding which the 
Police Prefecture is now in communication with the Post and 
‘Telegraph authorities.—Daily Mail. 


Wireless Telegraphy on Ships.—At the recent Inter- 
national Shipping Conference in London, a discussion took 
place on the regulations controlling the installation of wireless 
telegraph apparatus on board merchant vessels. It was 
argued that a free market for apparatus should be maintained, 
und that shipowners should have a free hand in dealing with 
the matter. An automatic alarm device should be sanctioned 
to avoid the necessity of human watchers for life-saving 
signals, and members of the crew should be trained sufficiently 
to be able to perform the duties involved, instead of carrying 
special wireless operators for the purpose. A committee is 
to be formed of representatives of shipowners to report upon 
desirable modifications of the Convention of London, and to 
secure their adoption by the Governments concerned. 

Some details of the progress that has been made in the 
use of automatic devices for recording signals received from 
vessels in distress were recently given in The Times, accord- 
ing to which 25 vessels representing as many shipping 
companies are being equipped with the new ** Four-second 
Alarm ’”’ of the Marconi Co. in order that it may be 
thoroughly tested in actual sea-going circumstances. The 
equipment of 10 of the ships is complete. 

It is understood that whereas the North Foreland station 
will be fitted with the actual alarm, the Niton wireless station 
on the Isle of Wight will also co-operate by sending out ex- 
perimental Four-second ’’ signals. The chief characteristic 
of the alarm is that it is wholly immune from interference due 
to general wireless communication and atmospheric disturb- 
ances, and unlike automatic devices intended to respond to 
the 8.0.8. signals, it is not actuated by signal combinations 
having the same sequence as those appearing in 5.0.8 With 
the present form of wireless distress signal (S.0.S.) there will 
probably be great difficulty in devising automatic apparatus 
for registering the receipt of the signal which will be suffi- 
ciently reliable to permit of its use on board ship in place of 
a watcher, as contemplated in section 9 of the Merchant Ship- 
ping (Wireless Telegraphy) Rules, 1920. 

The distress signal cannot be altered without international 
agreement; but it has been suggested that, in order to avoid 
the difficulties resulting from jamming by atmospheric dis- 
turbances, the distress signal proper should be preceded by an 
“alarm signal’’ capable of actuating automatic apparatus 
without fail. 

The alarm signal at present under consideration consists of 
a prolonged dash of four seconds followed by a space of one 
second, the alternation of dash and space being continued for 
one minute; and the automatic apparatus should respond to 
oe alarm signal after the reception of any three consecutive 
dashes. 

Copies of reports obtained at reguiar intervals from the 
masters of ships equipped with the device will be sent direct 
to the Secretary, General Post Office, for examination. 


CONTRACTS OPEN AND CLOSED. 


(The date given in parentheses at the end of the paragraph 
indicates the issue of the ELgcoTricaL Review in which the 
Offieiql Notice ’’ appeared.) 


OPEN. 


Ist. Victorian Govern- 
ment Railways. Four motor-driven grinding machines, with 
uccessories.* 

February 15th. 100 track relays; 50 line relays (cont. 
34,739); 100 3-position line relays (cont. 34,740).* February 
22nd. 100 electric signal mechanisms (cont. 34,738); electro- 
mechanical interlocking apparatus (cont. 34,822). March 1st. 
50) miles insulated copper wire (cont. 34,823).* 

Bulgaria.—February 8th. Department of Posts, Telegraphs, 
and Telephones. 30 terminal boxes; 1,000 combined lightning 
arresters and l-amp. fuses; 500 ditto, different type; 300 
transformers; 700 condensers; 30 junction boxes.* 

Chile.—February 4th. State Railways. Twelve wind- 
mills, complete; one electric compressor; one air-storage drum 
and d.c. motor; 1,300 metal-filament lamps for lighting loco- 
motives; 38 wall telephones.* 


East Ham.—January 12th. Electricity Department. 
One 1,500-kW converter, either rotary or motor type; e.h.p. 
and |.p. switchgear and connectors. (December 23rd.) 


India.—Mapras.—February 2th. Corporation. L.p. 
cables :—42 miles of twin 7/.044 S.W.G. and 13 miles of twin 
7/.064 S.W.G. paper-insulated lead-covered and _steel-tape 
armoured cables for 225-V, a.c. circuits. H.p. cables :— 
Two miles of 3-core 7/.044 8.W.G. and 5 miles of 3-core 
7/.064 S.W.G. paper-insulated lead-covered and _steel-tape 
armoured cables for 5,000-V, a.c. circuits with neutral point 
not earthed. Specifications and forms of tender (4s. per set) 
from the Publisher, EtectricaL Review. (See this issue.) 


Leeds.—January 12th. Electricity Department. Single. 
phase wattmeters Yor 12 months (minimum 2,000). (See this 
issue.) 


London.—L.C.0.—January 12th. One electric passenger 
lift, capacity 11} cwt., with full automatic push-button control, 
to be completed within two months, at Geoffrey House, Tabard 
Garden Estate, Bermondsey, S.E. (December 16th.) 


Maldens and Coombe.—January 10th. Urban District 
Council. I'wo 10-b.h.p. horizontal electric motors, starting 
gear, &c. Also electric lighting installation at Blakes Lane 
pumping station. Mr. R. H. Jeffes, engineer and surveyor, 
Municipal Offices, New Malden. 


Manchester.—January 5th. Corporation. For Barton 
power station. Standard gauge railway, 2-way turntables 
(two of 20 tons and two of 40 tons capacity). Specifications, 
&e., from Mr. ¥. E. Hughes, secretary, Hlectricity Dept, 
yown Hail. Deposit £1 1s. (returnable). 


New Zealand.—WELLINGTON.—January 17th. Post and 
Telegraph Department, 25,000 dry cells for telephone work." 


Peterborough.—January 12th. Electricity Department. 
One ¥4,0UU-kW turbo-alternator with condensing piant, iwo 
rotary converters, two 1UU-kW motor generators, 
e.h.p. and l.p. switchgear, steam, water, and drain pipes, 
foundations tor the above plant, and structural alterations to 
existing buildings. (December 16th). 


South Africa.—JoHANNesBURG.—January 4th. Municipal 
Council. ‘l'wo 2,000-kW converters, with switchgear anu 
spares.* ' 

PreToRIA.—February Ist. Public Works Department. Con- 
duit and conduit fittings. Electrical Engineer, Public Works 
Vepartment, Pretoria. 

PORT MLIZABETH.—January 3lst. Municipal Council. ‘Ten- 
ders for electrical plant.* 

Doursan.—January 18th. 372 consumers’ watt-hour meters, 
including 37 d.c. meters, 2/5 single-phase, 5U-cycle induction 
type meters, and 6U 3-phase, 50-cycie induction type a.c. meters 
tor unbalanced leads.* 

*A copy of the plan, specifications, and conditions of tender, 
&c., can be inspected at the Department of Overseas ‘lrade 
(Room 84), 35, Old Queen Street, S.W.1. 


CLOSED. 
Government Contracts.—The following Government con- 
tracts were placed during November, 1921 :— 
Apsikacty (Contract aND PurcHise Department), 
Accumulators.—London Battery and Cable Co., Ltd. 
Cells and boxes.—Fuller’s United Electric Works, Ltd, 
Electric travelling blocks—H. Morris, Ltd. 
Electrically-driven capstans.—Sir W. Arrol & Co., Ltd. 
Electric travelling crane.—H. Morris, Ltd, Wx 
Electric light ana power cable systems.—Johnson & Phillips, Ltd. 
Electric travellers—Sir W. Arrol & Co., Ltd. 
Electric hoists——W. Wadsworth & Sons. 
Electric cable.-—Johnson & Phillips, Ltd. 
insulating materials.—Attwater & Sons; Connollys (Blackley), Ltd.; loco 
Rubber and Waterproofing Co,, Ltd.; Mica Manufacturing Co., Ltd.; 
Micanite and Insulators, Ltd. ye y ‘ 
Motor end control gear.—Laurence, Scott & Co., Ltd.; English Electric 
Co., Ltd. 
Rotary converter.—English Electric Co., Ltd. 
War Oprrice. 
Electric cables.—Enfield Ediswan Cable Works, Ltd. 
Electric batteries —C. A. Vandervell & Co., Ltd. 
Electrical equipment.—A. Lyon & Co.; Par«x Royal Engineerit., Works, 
Ltd.; Small Electric Motors, Ltd. 
Electric fans.—General Electric Co., Ltd. 
Electric generators.—G. Kent, Ltd. 
Arr Ministry. 
Electric storage battery—Hart Accumulator, Ltd.; Chloride Elect: ‘cal 
Storage Co., Ltd. 
Booster pump.—Rees Roturbo Manufacturing Co., Ltd. 
Magnetos.—British Thomson-Houston Co., Ltd 
Wireless valves.—General Electric Co., Ltd. 


Post Orrice. 
Testing, protective apparatus, &c.—Brit. L. M. Ericsson Manufacturing 
Co. Ltd. 


Telegraph and telephone cable.—Enfield Ediswan Cable Works, Ltd.; 
Pirelli General Cable Works, Ltd.; Unioa Cable Co., Ltd. ; 

Joint box castings—United Steel Companies, Ltd. (1. Butlin & ©o. 
ranch), 

Cords for ’ tephones.—British Insulated & Helsby Cables, Ltd.; Siemens 
Bros. & Co., Ltd. : 

Ducts.—Albion Clay Co., Ltd.; Donington Sanitary Pipe & Firebrick 
Co., Ltd.; Doulton & Co., Ltd.; if Oakes & Co., Ltd. . 

Laying conduits.—Stanningley, Stafford, Smethwick, King's Norton: 
Hodges Bros, (Contractors), Ltd.; Pontypiidd, Shirley, and Selly Oak: 
Taplin & Holland, Ltd.; Colne, S. Jowett & Sons; Islington (Fssex 
Road): W. Griffiths & Co., Ltd,; City of London, Sloane Ex. area 
and Nine Elms, S.W., Catton and Derebam, West Brompton, S.W., 
Tottenham (Lansdowne Road): J. Mowlem & Co., Ltd.; Wilmslow : 
E. Jowett; Stratford (Romford Road), Castleford, Preston-Blackburn- 
Burnley (Sections I., IV., & V.): J. A. Ewart, Ltd,; Harrow (Peter- 
borough and Bessborough Roads), and Kensal Rise: G. J. Anderson; 
East Hoylake: Martin & Element, Ltd.; Newport-Pontypool : H. 
Smith; w Moor (Bradford), Cleckkezton: Greig & Mathews: 
Frensham and Romsey: Hardy & Co.; Wrexham and Wrexham- 
Ruabon, Northwich, Newquay, Liskeard, Chalfont St. Giles, Hanley 
(Etrurla Road), Crownhill): G. P. Trentham, Ltd.; Farnham ‘om 
mon (Bucks): G. E. Taylor & Co.; Aberdeen: R. Thorburn & Son; 
Colney Hatch Lane, Bath (Lansdown), Stepney, &c.: O, C. oo: 
Bristol (Central South (Section II) and Queen Square): J. F. Ho - 
and Co.; Manchester (High Street) (Section III): W. Turner (Ar 
wick), Ltd.; Prestor-Blackburn-Burnley (Section III.): R. & 1- 
Howarth; Edinburgh (Newington): W. Dobson; Ashton-Hyde ao 
tion, Farnworth (Lancs.), Kendal: W. Pollett & Co.. Ltd.; pert 
bourne: H. Farrow, Ltd.; Halesowen-Biackheath: A. Blair, Ly 
and Co., Ltd. 
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Manufacture, supply, drawing-in, and jointis of cable.—London-Dorking 

(London district): W. T. Henley’s Telegraph Works Co., Ltd.; 
Hampton Court-Staines-Egham-Ascot: W. T. Henley’s Telegraph 
Works Co., Ltd.; Uxbridge, High Wycombe: W. T. Henley’s Tele- 
graph Works Co., Ltd.; Hawarden-Rhy!: British Insulated & Helsby 
Cables, Ltd.. 


Pp ig qui nt.—Leeds: Siemens Bros. & Co., Ltd.; 

Aldershot : Siemens Bros. & Co., Ltd.; sub-contractors—-Tudor Accu- 
mulator Co., Lid., for batteries; English Electric Co., Ltd., for 
charging machines; Dunfermline: Peel-Conner Telephone Works, 
Ltd.; sub-contractors—Tudor Accumulator Co., Ltd., for batteries; 
Crompton & Co., Ltd., for charging machines; Broughty Ferry : 
Peel-Conner Telephone Works; sub-contractors—Chloride Electrical 
Storage Co., Ltd., for batteries; Crompton & Co., Ltd., for charging 
machines. 

Crown AGENTS FOR THE COLONIES. 

Switchgear.—Ferguson, Pailin, Ltd. 

Telegraph line material.—Bullers, Ltd.; Siemens Bros. & Co., Ltd. 

Track circuiting material.—Westinghouse Brake & Saxby Signal Co., Ltd. 

‘Transformers—Metropolitan-Vickers Electrical Export Co., Ltd. 

Copper wire, &c.—British Insulated & Hetsby Cables, Ltd. 

ComMIssioneR FoR INDIA. 

X-ray apparatus.—X-Rays, Ltd. 

Cells.—Fuller’s United Electric Works, Ltd.; Tudor Accumulator Co., Ltd. 

Electric fans.—J. Stone & Co., Ltd. 

Switchboard.—Erskine, Heap & Co., Ltd. 

Copper wire.—Elliott’s Metal Co., Ltd. 

Wireless telegraph stores.—Marconi’s Wireless Telegraph Co., Ltd. 

H.M. Orrice or Works. 
Electric lift.—Etchells, Congdon & Muir, Ltd. 


Lendon.—HamMersmMitTH.— Electricity Committee. 

Additional feeder equipment, &c., for the bulk supply to Ealing Borough 
Council. 

Two stonework cells, brass bars, and isolators, £335.—Ferguson, Pailin, 
Ltd. Recommended. 

Sr. Supply Committee.—The Com- 
mittee has received a claim from the Metropolitan-Vickers 
Electrical Co., Ltd., for £2,892, extras-on account of the 
contract accepted on December 18th, 1919, for three 1,500-kW 
rotary-converters with transformers, starting and regulating 
switchgear, at £20,436, owing to increased cost of labour, 
materials and freight charges. After full consideration the 
Committee recommends that £2,000 be paid to the Metropoli- 
tan-Vickers Electrical Co., Ltd., in full settlement. 


pte amy yo to the Review of the River Plate of 
November 25th, for the installation and working of a telephone 
system in the city of Asuncién and district only one tender 
was presented—by Engineer Dowlin, who is stated to have 
the financial support of the International Western Electric 
Co., Incorporated. The firms of Siemens-Schuckert (Buenos 
Aires) and Ericsson (Stockholm), it is stated, abstained from 
presenting tenders owing to the very severe conditions im- 
posed, and because materials were specified which neither of 
them manufactured. 


FORTHCOMING EVENTS. 


Junior Institution of Engineers.—Friday, December 3th. At Caxton Hall, 
Westminster. At 8 p.m. Questions and general discussion. 

Friday, January 6th. At 8 p.m. Lecturette, ‘‘ Stone and Marble-working 
Machinery,” by Mr. A. E. Bingham. 

Royal Institution of Creat Britain.—Christmas Lectures. “ Electric Waves 
and Wireless Telephony,”’ by Prof. J. A. Fleming, F.R.S. At Albemarle 
Street, W., at 3 p.m. 

Lecture II.—Saturday, December 31st. Waves in Air. 
I11.—Tuesday, January 3rd. The Telephone. 
1V.—Thursday, January 5th. Electric Oscillations. 
1V.—Thursday, January 5th. Electric Oscillations. 
V.—Saturday, January 7th. Evectric Waves. 

No Society of Engineers.—Wednesday, January 4th. At the Wel- 
beck Hotel. Paper on “‘ Modern Foundry Plant,”’ by Mr. E. Stevenson. 
Institute of Gost and Works Accountants.—Wednesday, January 4th. At 
the Institute of Patent Agents, Staple Inn Buildings, W.C. At 7 p.m. 

Lecture on “ Financial Planning,’ by Mr. H. G. Jenkins. 


Physical Society of London and the Uptical Society.—Annual Exhibition. 
Wednesday and Thursday, January 4th and 5th. At the Imperial College 
of Science, South Kensington. From 3 to 6 p.m. and from 7 to 10 p.m. 

Wednesday, January 4th, at 4 p.m., and Thursday, January 5th, at 8 p.m. 
Lecture on “ The Johnsen-Rahbek Electrostatic Telephone and its Pre- 
decessors,’’ by Mr. A. A. Campbell Swinton, F.R.S. 

Thursday, January 5th. At 8 p.m. Lecture on “‘ Radium,” by Mr. F. 
Harrison Glew. 

institution of Electrical Engineers.—Thursday, January 5th. At the In- 
stitution, Victoria Embankment. At 6 p.m, Paper on “Single and 
3-phase Commutator Motors with Shunt and Series Characteristics,” by 
Der. S. P. Smith. 

(Wireless Section).— Wednesday, January 4th At the Institution, Vic- 
toria Embankment. At 6 p.m. Paper on “ High-speed Wireless Tele- 
graphy,’ by Lt.-Col. A. G. T. Cusins. 

(East Midland Sub-Centre).—Tuesday, January 3rd. At the Lough- 
borough College. At 6.45 p.m. Address by Mr. R. A. Chattock. 


NOTES. 


The Compliments of the Season.—The Evecrricat Review 
emg all of its readers “‘A Happy and Prosperous New 
ear ” 


A Height Recorder.—Apparatus for finding the height of 
the clouds for the information of night-flying airmen is to be 
tried at the London Air Station, Croydon. It consists of a 
500,000 candle-power searchlight throwing a vertical beam 
upon the clouds, and a specially designed theodolite through 


which to observe the point where the beam touches the cloud. 
The angle obtained and the distance of the theodolite from 
the searchlight are all that the observer needs to find the height 
of the cloud.—Daily Mail, 


Cost of Living in Cuba.—A correspondent seeks informa- 
tion as to the cost of living and generally any particulars re- 
garding climate or other conditions which would have to be 
taken into account by a married Englishman in Cuba. If any 
reader could supply the required information we should be 
much obliged. 


Service Notes.—A uniform for wireless operators of the 
Mercantile Marine has just been approved of and confirmed 
in the London Gazette. The uniform, or plain clothes, must 
be worn whether on ship, in port, or on shore, thus putting 
an end to semi-uniform. Warant Electrician E. D. Hines 
has been posted to Greenwich for duty. Captain J. R. Birch, 
A.M. Inst.C.E., London Electrical Engineers, has been trans- 
ferred to the general list of the Reserve of Officers of the 
Territorial Army; Lieutenant A. W. Mawby, O.B.E., from 
the London Electrical Engineers, has been promoted major 
in the Territorial Reserve of Officers, and Lieutenant A.C. 
Stacey, from the London Electrical Engineers, has been 
transferred to the Territorial Reserve of Officers. 


Appointments Vacant.—.\ssistant telegraph engineer 
(£450), for the Government of British Guiana Post and Tele- 
graph Department; charge engineer, for Nelson Corporation 
Electricity Department; plumber-jointer, for Colne Electricity 
and Tramways Department; manager, for the Heywood Cor- 
poration electricity undertaking; telephone inspector (£350), 
for the Government of British Guiana; general clerk (£260), 
for the Hackney Borough Council electricity department ; 
lectureship in electrical engineering (£550), for the Bradford 
Technical College; male clerk-typist (£3), for the Sevenoaks 
and District Electricity Co., Ltd. (See our advertisement pages 
to-day.) 

A.E.G. Activities in Russia.—The Manchester Guardian 
Commercial quotes from the Frankfurter Zeitung a message 
from Riga relating to the activities of the A.E.G. in Russia : 
** The Soviet Government is now negotiating with the A.E.G. 
in Berlin with regard to the transfer of tramway concessions. 
The tramway systems in all the more important towns of 
Russia were previously in the hands of Belgians. The Soviet 
Government desires to reserve to itself 50 per cent. of the 
net profits, and it also stipulates that the company is to 
assume responsibility for the maintenance of its staff and 
workers.” 

This subject is also referred to in our ‘‘ Business Notes 
to-day. 


Modern Conceptions of Corrosion.—In a paper on this 
subject read to the Liverpool Engineering Society, Mr. W. 
Ramsay, F.1.C., M.Inst.Met., points out that for the most part 
the term is confined to metals and alloys, although corrosion 
of non-metallic material is by no means uncommon. Such 
cases are, as a rule, simple chemical problems. 

Again, it is necessary to discriminate between corrosion 
and erosion, or the loss of material by mechanical agencies, 
such as fluid or solid friction. Actually it is not always easy to 
distinguish between the two actions, which at times resemble 
each other very much, and may even proceed side by side in 
the same piece of metal. . 

Attempts to defeat or limit corrosion in metals must have 
been made at a very early date. Air and waterproof coatings 
find application under certain circumstances at the present 
time, but they are often applied to metal work in a very un- 
intelligent manner. Metallic coatings are so well known that 
they require but brief comment. So-called ** galvanising ”’ 
is probably the best protective of this class, and zinc being 
strongly electro-positive to the iron, it remains effective even 
when part of the iron is exposed by wear or accident. The 
use of a more electro-positive metal, to provide a counter 
electro-motive force, sufficient to establish an electrolytic 
balance, is widely adopted in engineering practice, and zinc, 
being cheap and highly electro-positive to most engineering 
metals, finds a large application for this purpose. ‘I'he 
efficiency of Hannay’s “ electrogene ’’ was not very great, and 
it was abandoned. The idea that a relatively small area of 
zinc can prevent ionisation of a large area of less electro- 
positive metal is possibly correct in theory but fails in 
practice. 

The first attempt to overcome corrosion by a counter electro- 
motive force supplied from an outside source probably origi- 
nated from Hannay. Boilers were fitted with plate anodes 
connected by insulated plugs through the shell of the boiler 
to the positive pole of an electric generator, the shell being 
connected up to the negative pole, the idea being to establish 
an electrolytic balance. Cumberland has improved the 
method by framing the anodes in such a manner that the 
current density is distributed more evenly over the whole 
interior of the boiler. 

In conclusion, corrosion is to be regarded as a_ natural 
function of metals and alloys, and it appears to be established 
that it is always electrolytic in character. The few doubtful 
cases in which the action seems to be of the nature of a chemi- 
cal solution require closer investigation, and in such cases 
there are features which indicate that the action is electro- 
lytic though possibly obscured by other circumstances. 
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Transmitting Aerial Resistances.—The Fas! by Mr. T. L. 
Eckersiey, b.A., b.Sc., that was read in December before the 
Wireiess Section ot the institution of Kiectrical Kngineers 
deais with the subject of the resistance of transmitting aerials. 
lt describes an attempt which has been made to reduce to a 
minumum the energy losses in the neighbourhood of such 
aerlais, Which are Known to be very inetticient, and shows 
that tavourable results are obtained by interposing @ screen 
of wires between the aerial and earth, using this screen as a 
counterpoise earth instead of the usual buried earth. ‘The 
josses in such a system are analysed, and it is shown that a 
large traction of the earth losses is eliminated when such a 
screen 1s used. Formule are devised for predetermining the 
resistance of screened aerials, in terms of the conductivity of 
the earth and the surface dielectric loss. 

Such aerials have the drawback that the wires of the screen 
itseif may form an oscillating system, and under certain con- 
ditions oscillations are set up in this system which waste 
energy. Methods of dealing with and eliminating these losses 
are discussed, and, finally, screening is compared with Alex- 
anderson’'s multipie-earth ‘system, and it is concluded that a 
compimation of the two methods should give the best results. 

‘Lhe investigation has a very general bearing on wireless 
practice. We may, in fact, ask ourselves how far we may go 
on reducing the losses. ‘Lhe lines along which further reduc- 
tions in earth loss may be effected are indicated by the theory, 
which shows that a simultaneous broadening of the screen and 
aerial has the desired etiect. Again, the dielectric loss may 
be reduced by spacing the wires more closely or by using wu 
complete radial screen in which the edge effect is reduced to 
a minimum. 

Screens nave been employed successfully at large power 
stations, and it now requires only one-sixth of the power to 
produce signals equal to those formerly produced by the spark 
station. It is evident, therefore, that the practice of long- 
distance wireless telegraphy may be very considerably modi- 
tied by these results. 

‘The practical point is this: It is much cheaper to erect an 
aerial of 400 ft., say, with 40 jars’ capacity, than an 80U0-ft. 
aerial with 2b jars’ capacity, and even cheaper still to use a 
200-ft. aerial with 80 jars’ capacity. ‘Lhe height rather than 
the area is the difficulty. If sufficient care is paid to the im- 
provement of the resistance, the height of the aerial can be 
reduced without increasing the power required to produce a 
given range, and in the limiting case a closed directive aerial 
might be used to minimise jamming and to increase the effec- 
tive radiation in the direction required, with a plate condenser 
which would effectively control the maximum voltage. 

This condition of atfairs is not possible when the dead-loss 
resistance is large compared with the radiation resistance for, 
when this is so, every decrease in height requires a commen- 
surate increase in power. Although perfect radiation efficiency 
can never be obtained in practice, the reduction of the dead- 
loss resistance will always mean: (a) an economy in power 
required; (b) an economy in initial expense on aerials by 
enabling a lower aerial to do the work of a higher one. 

In the case of certain existing aerials it is preferable to 
reduce the resistance by the Alexanderson method, especially 
in the case of long, narrow aerials. The screening of such an 
aerial may not reduce the resistance sufficiently, and it is a 
matter of great practical difficulty to widen an existing aerial 
and reduce the resistance in this way. The only alternative 
is to make use of Alexanderson feeders and to put the various 
sections of the aerial in parallel instead of in series, which is, 
in effect, equivalent to a simultaneous widening and shorten- 
ing of the aerial. But to get the best results from this method 
a suitably designed screen should be used to intercept the 
lines of force from the aerial and to reduce, consequently, the 
surface dielectric loss. 


The National Association of Supervising Electricians.— 
This Association, which was formed in 1914 primarily for 
educational purposes, lectures, &c., has made good progress, 
and has benefited not only its own members but also many 
electrical workers outside its ranks; whilst it was found neces- 
sary to register it as a trade union in order to enable it to 
protect the economic interests of its members, it has not re- 
laxed its efforts towards education and efficiency, and by a 
strict scrutiny of the qualifications of candidates it has main- 
tained a standard of membership which commands respect. 
As the result of negotiations with the employers, the Asso- 
ciation has secured recognition, and an agreement between 
the National Federated Electrical Association and _ the 
N.A.S.E. was concluded in June last, which settled the status 
and privileges, working hours, holidays, &c., of staff foremen 
and supervising engineers respectively; this agreement re- 
mains in force until terminated by either side on giving three 
months’ notice, to expire on February 28th in any year. 

With a view to further development, the Association has now 
appointed Mr. A. Brammer as full-time general secretary, and 
steps are being taken to form district branches in Manchester, 
Birmingham, “Middlesbrough and Portsmouth to begin with. 
In view of the difficult position of a foreman or supervisor 
who belongs to a manual workers’ trade union, the need for 
such an association as the N.A.S.E. 1s obvious, and judging 
by its excellent record up to the present, it may look forward 
to a prosperous and useful future. Lecture meetings are held 
each month at St. Bride’s Institute, Bride Lane, Ludgate 
Circus, the next being on Tuesday, January 10th; and the 


annual dinner will take place on January 28th. Other advan- 
tages of membership are the use of a technical library ana the 
services of an empioyment bureau and a legal departinent. 
Particulars regarding membership can be obtammeda Irom the 
veneral secretary at the ottices ot the Association, 29, Metro- 
politan Buildings, 63, Queen Victoria Street, 1.0. 4. 


The Electrification of Industry in the United States.—Mr. 
Fall, the secretary of the Department of the interior, re- 

centiy submitted to President Harding the analysis made by 
the Geological Survey of a comprehensive system lor genera- 
ung and distributing electricity to transportation lines and 
industries in the North Atlantic coast region, betwee Poston 
and Washington. ‘ihe survey was authorised by Congress, and 
has been described in our coiumns. 

The engmeers who made the survey reported that 970 miles 
of 2v0,UUu-voit lines, and five times that mileage of 
volt lunes would be needed. ‘Ihe 1,200 mues of wire now 
carrying 33,000 volts and over would be operated as distribu- 
tion lines for local industries. This transmission network with 
its sub-stations would requre 104,000,000 dollars by 1930, the 
report said, in which year the total investment. would be 
1,109,564,000 dollars. Euectrification of the boston-Wasbing- 
ton area, according to the report, would save 50,000,000 tons 
of coal annually by 19380, or 190,000,000 dollars in tuel ex- 
penditure. 

The question of railroad electrification, continues the report, 
must be decided according to density of trattic, and so It 1s 
that, of the 36,000 miles of main line, yards, and sidings, in 
this super-power zone, only about miles cowid be 
profitably electrified. ‘This electrification would cost nearly 
800,000,000 dollars, but it would save from 11 to 19 per cent. 
on the investment, or an average of 14 per cent. Electri- 
fication is the next step in railroad expansion absolutely 
necessary to increase both capacity and the elliciency of the 
transportation system. Incidentaily, the annual saving of 
9,000,000 tons of coal by the railroads would greatly increase 
the available car supply.—HReuter’s Trade Service (Washing- 
ton). 


A Domestic Labour-saving Competition.—The Women’s 
Engineering Society is organising a labour-saving competition 
divided (a) engineering devices suit- 
able for mechanical, sistant automobile work, &c.; (b) 
structural improvements; and (c) any other labour- -saving 
appliance for the home. Full details may be obtained from 
the Secretary, 26, George Street, Hanover Square, W.1. 

The competition will not be confined to members of the 
Society, all women are eligible to enter. 

The contest should be productive of good results as only a 
woman intimately acquainted with the needs of the home 
can properly understand the business of lightening domestic 
labour. Mere man often fails to understand that *‘ Woman’s 
work is never done.” 


A Power Station’s Future.—It is proposed to utilise the 
McDonald Road electric power station, Edinburgh, for an 
exhibition hall, when it is superseded by the completion of 
the Corporation electric power station at Portobello. 


INSTITUTION NOTES, 


Instituticn of Electrical Engineers.— East Sos- 
Centre.—A meeting will be held at The College, Lough- 
borough, on January 3rd, and a paper will be read by Mr. 
R. A. Chattock on *‘ The Electrical Development of Outlying 
Districts.” 

Scottish CentTreE.—The annual dinner of the Scottish 
Centre of the Institution is to be held on February 28th, 1922. 


Institute of Engineers (India).—The Institute of Engi- 
neers (India) has entered upon its second year, and is expected 
to become a very powerful body contributing greatly to 
engineering progress in that country. The Institute has local 
branches in Bengal, Bombay, Madras. and the United Pro- 
vinces, while branches in the Native States, such as Mysore, 
will soon begin their activities. The membership is increasing 
rapidly.—Reuter’s Trade Service (Bombay). 

The Physical Society of London.—The Physical Society’s 
and Optical Society’s annual exhibition is to be held on 
January 4th and 5th, 1922 (not 5th and 6th, as stated last 
week), at the Imperial College of Science, South Kensington, 
and will be open in the afternoon (from 3 to 6 p.m.) and in 
the evening (from 7 to 10 p.m.). Mr. A. Campbell 
Swinton, M.Inst.C.E., F.R.S., will lecture on ‘“‘ The Johnsen- 
Rahbek Electrostatic Telephone and its Predecessors at 
4 p.m. on January 4th, and at 8 p-m. on January 5th. Mr. F. 
Harrison Glew will lecture on * Radium: its Apovlication in 
Peace and War,”’ at 8 p.m. on January 4th. All the lectures 
will be illustrated with experiments. Other discourses are 
being arranged, over 50 firms are exhibiting scientific appara- 
tus, and a number of experimental demonstrations have been 
arranged. 

Chelmsford Engineering Society —On December 16th Mr. 
E. A. Evans, of Messrs. C. C. Wakefield & Co., Ltd., gave 
an illustrated lecture on ‘‘ Petroleum and its Lubricating 
Properties.”’ After dealing briefly with the early history of 
petroleum, the development of oil wells, and the various refin- 
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ing processes, the lecturer gave a full account of the theory 
of lubrication and the latest discoveries regarding the mole- 
cular construction and properties of oils. The theory of lubri- 
cation based upon the molecular attraction of the oil and 
metal surface was discussed at some length. Although the 
radius of attraction of the molecule ‘s only about 10~’ centi- 
metres, yet it was shown how this force, operating over such 
4 small radius, can be very great and is sufficiently great to 
maintain an oil film on the surface, and that the rupture force 
of the oil film is measured by the attractive force of the mole- 
cules. The dimensions of the molecules were also shown to 
be of value in lubrication problems. 

Society of Engineers.—At the annual general meeting, 
held on December 12th, the following premiums for papers 
read during 1921 were awarded, amongst others : Bessemer 
premium (value £5 5s.) to Mr. R. W. A. Brewer, for his paper 
on “ Some Modern Engineering Practice in America.’’ Nursey 
premium, (value £3 3s.) to Mr. Alfred S. E. Ackermann, for 
his paper on “ The Physical Properties of Clay” (3rd paper). 


Institution of Civil Engineers.—The Council of the In- 
stitution‘ of Civil Engineers has made the following awards, 
among others, for papers printed without discussion in the 
Proceedings for the Sessions 1918-1919 and 1919-1920 :— 
Session 1918-1919.—A Telford Medal to Professor E. G. Coker, 
F.R.S. (London); and a Telford Premium to Mr. Rollo Apple- 
vard, O.B.E. (London). Session 1919-1920.—A Crampton Prize 
to Professor F. C. Lea, O.B.E. (Birmingham). 


Greenock Association of Electrical Engineers.—At a 
meeting held on December 2ist, Mr. R. F. McConnell read a 
paper on “ Electric Cranes.” Various modern types of cranes 
were illustrated by lantern slides, and prominence was given 
to rheostatic control systems and to the Scott-Bentley load 
discriminator. A keen discussion on brakes and limit switches 
followed the paper. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected 
with the technical or the commercial side of the profession 
and industry, also electric tramway and railway officials, to 
keep readers of the EvecrricaL Review posted as to their 
movements. 


In view of the prominence of Sir Vincent Raven in railway 
engineering, and the importance of the paper which he read 
recently before the North-East Coast Institution of Engineers 
and Shipbuilders (which is abstracted elsewhere in this issue, 


Str Vincent L. RAVEN. 
Chief Mechanical Engineer to the North-Eastern Railway. 


and on which we comment in our leading columns to-day), 
we have pleasure in reproducing his portrait as that of an 
engineer whose name will rank high amongst those of the 
pioneers of inain-line railway electrification in this country. 


Sir Vincent L. Raven, the son of the late Rev. Vincent 
Raven, Rector of Great Fransham, Norfolk, was a pupil under 
the late Mr. Fletcher, of the North-Eastern Railway, and after 
passing through various positions in the chief mechanical engi- 
neer’s department of that railway company, including that of 
principal assistant to the chief mechanical engineer, was ap- 
eae head of that department on the resignation of Mr. 

jilson Worsdell in 1910. 

In August, 1915, Sir Vincent Raven (then Mr. Raven), at 
the request of Mr. Lloyd George, took charge as chief super- 
intendent at Woolwich Arsenal, in the place of Sir Frederick 
Donaldson, which position he held until May, 1917. At that 
time the number of employés had risen to something over 
73,000 hands, and an enormous output of every kind of war 
matériel was being delivered from the Arsenal. 

He received a Knighthood in February, 1917, and was made 
a Knight of the British Empire in August, 1917. 

In May, 1917, Sir Vincent was appointed by Sir Eric 
Geddes, then Controller at the Admiralty, as his deputy for 
the production of naval armaments, which included guns, 
mountings, shells, torpedoes, mines, &c., and also took charge 
of the torpedo factory at Greenock, the Gun Factory at West 
Houghton, the Cordite Factory at Holton Heath, and the 
Lighter-than-Air Section of Aircraft. This post he held until 
the end of 1918, and at the beginning of 1919 he resumed the 
= of chief mechanical engineer to the North-Eastern 

ailway Company. 

Sir Vincent Raven is a member of the Institution of Civil 
Engineers, a vice-president «f the Institution of Mechanical 
Engineers, and is also on the Advisory Committee to the 
Government for the Kensington Science and Art Museum; Sir 
Vincent was also on the Committee appointed by the Ministry 
of Transport under the chairmanship of Colonel Pringle, C.B., 
for the Revision of Railway Requirements. 

Mr. W. BE. Cwaprett, who has been connected with the 
Staveley Coal & Iron Co. and allied interests in the position 
of electrical engineer and consultant for the past 12 years, is 
severing his connection with the firm, as from December 31st. 
and is opening an office at St. Marie’s Chambers, 6, Norfolk 
Row, Sheffield, as a consulting electrical engineer, specialising 
in the application of electricity to mining work. 

The Melbourne Age reported on October 25th that the chief 
works manager of the Federal General Electric Co., Ltd., 
Melbourne (Mr. J. Durst), was leaving on a business visit to 
Europe and the United States. He is to inspect factories 
and plant with the view of obtaining the latest data for the 
company’s equipment, and expects to return next March 
The company was registered in Melbourne in September wit! 
an authorised capital of £750,000. 


Obituary.—Mr. Jacop ATHERTON.—We regret to record the 
death, which occurred at Torquay on December 20th, of Mr 
Jacob Atherton, of Huyton. Mr. Atherton, who was in his 
69th year, had been in failing health for some months, and 
he went to Torquay in search of recovery. The Liverpool 
Daily Post and Mercury, in referring to the matter (Mr. 
Atherton being a native of Liverpool) gives the following par 
ticulars of the deceased gentleman’s career: Mr. Atherton 
was associated with his elder and better-known brother, Mr. 
J. B. Atherton, in many important commercial development 
schemes. When his brother in 1890 returned from the United 
States with the patent rights in paper-insulated cables, Mr. 
Jacob Atherton joined him in the formation of the British 
Insulated Wire Co., and in the erection in 1890 of the exten- 
sive works at Prescot, which now bears the name of the 
British Insulated & Helsby Cables, Ltd., the business of the 
Helsby Cable Co. having been taken over more recently. The 
two brothers established a number of lighting concerns, in- 
cluding the Midland Power Co., the Blackheath and Green 
wich Electric Light Co., and the South London Electric Supply 
Corporation, all of which Mr. Jacob Atherton was a director 
up to his death. From electric cables and power the 
two brothers turned their attention to tramways, and pro 
moted in Parliament the Bill which authorised the laying 
down of the South Lancashire tramways system, which ulti 
mately linked up Liverpool by tram track with Manchester. 
They also secured a Light Railway Order for a tramway 
between Aigburth and Garston, which paved the way for the 
extension of the municipal tramway service in the south end 
of the city. Mr. Jacob Atherton was associated with tram 
way construction schemes in Australia. Some thirty or forty 
years ago he purchased an extensive estate at Huvton, a por- 
_ of which has since been developed by the Huyton Goll 

ub. 

Mr. JoHN Mitton.—We regret to record the death. 
after a short illness of Mr. John Milton, chief assistant 
engineer to the Wycombe (Borough) Electric Light & Power 
Co., Ltd., for over thirteen years. Mr. Milton was in his 
43rd year. He served a pupilage with the Northampton Elec- 
tric Supply Co., and after being on its staff as a test engineer, 
he became a shift engineer at Buxton, mains engineer and 
chief assistant engineer at Southend, and shift engineer at 
Battersea, which place he left to proceed to Wycombe in 1908. 
While Mr. W. E. Brandreth, the resident engineer and mapn- 
ager at High Wycombe, was on service in the Army, Mr. 
Milton, for four years, managed the station. He was an 
AM.1.E.E. 


Will.—The late Str Dovotas Fox left £45,766 gross and 
£44,988 net. 
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NEW COMPANIES REGISTERED. 


Supra Electrical Co., Ltd. (178, 452). —Private company. 
Registered December 16th. Capital, £2,000 in £1 shares. To. carry on t 
business of mechanical, electrical, telephonic, gas, water, and Bs Ma 
engineers, electricians, gas and water fitters, &c. The subscribers (each with 
one share) are; L. H. Rochford, 63, Loveday Road, Ealing, W.13, engineer; 
Miss L. Rochford, Cedrus Lodge, Waltham Cross, Herts. The first directors 
we not named. Solicitors: Chamberlayne, Hocking & Co., 83, Pall Mall, 
S.W. 


Carndonagh Electric Supply, Ltd.—Registered in Dubl'n, 
December 15th. Capital, £23,000 in £1 shares. To carry on business as 
electricians, mechanical engineers, and manufacturers of and dealers in elec- 
tricity, motive power, and light. The subscribers are:—H. Doherty (junr.), 
lvidge Street, Carndonagh, builder, 209 shaies; D. McCioskey, Chapel 
Street, Carndonagh, auctioneer, 25 shares; P. McLaughlin, Diamond, Carn- 
donagh, provision merchant, 50 shares; P. J. Doherty, Carndonagh, draper 
and spirit merchant, 40 shares; G. Doherty, Carndonagh, spirit merchant, 
shares; W. J. Crosson, Carndonagh, spirit merchant, shares; R. Moore, 
Churchtown, Carndonagh, Clerk of Union, © shares; total, 465 shares. 
The first directors are:—H. Doherty (junr.), W. J. Crosson, R. Moore, J. 
Reid, and J. White. Secretary: J. Doherty (electrical engineer). Registered 
office : Bridge Street, Carndonagh. 


British Engineering Units, Ltd. (178,516)—Private com- 
pany. Registered December 20th. Capital, £1,000 in £1° shares. To carry 
on the business of mechanical and electrical engineers, manufacturers of and 
dealers in machinery, &c. The subscribers (each with one share) are: H. 
Megainey, 17, Shaftesbury Road, Earlsdon, Coventry, secretary; H. N. Gillitt, 
15, Manor Road, Coventry, articled clerk. The first directors are: A. Green 
and S. A. Bailey. Solicitor: R. A. Rotherham & Co., 38, Bailey Lane, 
Coventry. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Western Electric Distributing Corporation, Ltd. (79,057). 
Return dated September 3rd, 1921. Capital at date of return, £43,000 in 
£1 shares (15,000 cum. preference, 3,000 preferred ordinary, and 25,000 
ordinary). 12,790 cum. preference, 2,875 preferred ordinary, and 24,328 ordi- 
nary shares taken up. £39,428 paid. £565 remains in arrears. Mortgages 
and charges nil. Capital increased to £50,000 by the creation of a further 
2,000 cum. preferred and 5,000 ordinary shares of £1 each, 


Stentophone Motor Accessories (1921), Ltd.—Particulars 
of £25,000 debentures authorised December Sth, 1921. Whole amount issued. 
Charged on the company’s undertaking and property, present and future, 
including uncalled capital. 


Robert Bowran & Co., Satisfaction in full on De- 
cember 7th, 1921, of mortgage dated May Ist, 1918, securing £2; 


South-Western Engineering Co., Ltd.—A. W. Watts, of 
364, Camden Road, N., as receiver, on Deceniber 9th, 1921, under powers 
contained in debenture dated September 9th, 1920. 


CITY NOTES, 


Sir G. A. Touche, Bart. (chairman), pre- 
Cordova Light, siding over the annual general meeting on 
Power & Traction December 2th, said that although the 
Co., Ltd. company had been free from direct labour 
troubles, strikes at the port of Buenos 
Aires had held up supplies and greatly hindered maintenance 
work. The Provincial Government had sanctioned a large 
expenditure on raising and strengthening the San Roque Lake 
dam from which the company derived its water power, and 
lad accepted a tender for the work. The Light & Power 
Co., through increased operating costs, had shown a loss of 
£2,007. The Tramways Co. had, however, shown improve- 
ments; the passengers carried had increased by nearly 
3,000,000 and net receipts by £13,294. In conclusion, Sir G. 
A. Touche said that the working of the subsidiaries for the 
first six months of the current year showed an increase of 
£11,000 as compared with the first half of the year under 
review, 
The annual general meeting was held 
Vickers, Limited, on December 22nd at Sheffield. Mr. 
Sheffield. Douglas Vickers, M.P. (chairman), who 
presided, after dealing with the accounts 
of the company, spoke at some length about the subsidiary 
concerns. The item ‘‘ Interests in Subsidiary and Connected 
Companies "’ showed an increase of about £840,000, partly due 
to a transfer from ‘* marketable securities ”’ of certain shares 
in Sir William Arrol & Co., Ltd., and the South Metropolitan 
Klectric Light and Power Co., Ltd. The Metropolitan 
Carriage, Wagon, and Finance Co., Ltd., stood in the accounts 
as representing £12,954,000, being 99.9 per cent. of the capital 
of that company. Through the Carriage, Wagon, and Finance 
Co., Vickers, Ltd., held shares in Electrical Holdings, Ltd., 
and the Metropolitan- Vickers Electrical Co., Ltd., and 
through the Holdings Co. in Brown, Boveri et Cie. The 
a ag! also owned about 99 per cent. of the capital of 
T. Glover & Co., Ltd., representing in the accounts 
t 2m 000. The whole of the or dinary shares of Wolseley Motors, 
Ltd., worth £700,000, were also held. Two companies formed 
to provide housing accommodation stood at £324,000 and 
£45,000. The company’s interests in W. Beardmore & Oo., 
Ltd., amounted to £484,500. They had also invested £114,000 


in five syndicates formed for the development of hydro-electric 
concessions abroad, and their armament interests in Spain, 
Italy, and Japan amounted to £176,000, £84,000, and £343,006 
respectively. The whole of the capital of James Booth & Co., 

Ltd., the manufacturers of ‘‘ Duraiumin,’’ was held by the 
company. Their interest in Vickers-Petters, Ltd., was of the 
value of £137,000. The total investments of the company 
were therefore about £17,389,000. In addition to this, Vickers, 
Ltd., held 85 per cent. of the ordinary shares of Canadian 
Vickers, Ltd. There was on uncertainty about the settle- 
ment of the company’s claims on the Government in respect 
of contracts and taxation, but it was hoped that most of 
them would be agreed before many months had passed. Re- 
garding the year just ending, Mr. Vickers said that the adverse 
nies mentioned in the re port for 1920 continued into this 
year. The fall in shipping freights had embarrassed owners 
and reflected on ship construction. The price of coal remained 
at too high a level and exchange difficulties, the high cost 
of labour and low output had all had their effect, and nobody 
could expect the year’s results to be good. As far as arma- 
ments were concerned, some relief had been evident through 
an order from the Japanese Government. The effects of the 
Washington Conference were still uncertain, but they would 
prove another justification of the policy which led the com- 
pany to the acquisition of the Carriage, Wagon & Finance 
Co. The great engineering schemes cf the future were cer- 
tain to centre round electric power, traction and transporta 
tion, and in no other field did it seem possible to find work 
in this country for the steel works and engineering plants 


_ erected for war purposes. 


The directors report a net profit for the 
Ferranti, Ltd. year ended June 30th last amounting to 
£36,268, which compares with £36,622 for 
the preceding twelve months and £18,251 for the year to June 
30th, 1919. Adding £89,461 brought in, the sum now avail- 
able is £125,730. ‘The Manchester Daily Dispatch states that 
it is proposed to transfer to general reserve £100,000, and to 
pay a dividend of 18 per cent., less tax (being three years’ 
arrears) on the preference shares, leaving arrears.of 54 per 
cent. A similar distribution was made for the two years 
ended June, 1920. With the above allocation the genera! 
reserve will amount to £172,000, and out of this it has been 
decided to write down the value of goodwill and patent 
rights, £69,370, to the nominal value of £1, leaving a balance 
in the reserve of £102,630. The submission of a definite 
scheme for the reorganisation of the company’s capital has 
been postponed until conditions are more stable. Referring 
to the past year's results, the directors say that the trading 
has been satisfactory, but there has been a serious falling off 
in orders from the beginning of 1921, which will materially 
affect the results of the next financial year. 


Mr. C, A. Vandervell (chairman and joint 
C. A. Vandervell managing director), presiding at the annual 
& Co., Ltd. meeting on December 2th, said that the 
loss on the year’s working was £251,280. 
The adverse result was due to the fact that although at the 
beginning of the year contracts to the value of £600,000 were 
in hand, these were practically all either suspended or can- 
celled. He admitted that, in the circumstances, the directors 
were wrong in declaring a dividend in December last, but it 
was thought that the serious depression could not last very 
long. It was anticipated that a percentage of the bad debts, 
for which a very large sum had been reserved, would be re- 
covered in the future. Among the activities of the firm dur- 
ing the year had been the acquisition of the patent rights of 
the Willard rubber separator for accumulators (in the chair- 
man’s own name); the concentration of the dynamo and elec- 
trical business in the W arple Way works (which effected great 
economy in overhead charges); and the manufacture of the 
Aveline aeroplane stabiliser. 

Mr. F. L. Wave, O.B.E. (joint managing Sonate), seconded 
the chairman's motion, and said that since the end of the year 
under review the position had improved considerably. Liabili- 
ties had been met and trade creditors reduced by nearly 
£100,000. In spite of the continued depression, the business 
was on a solid foundation. 


The report of the directors of this French 
The Société company states that only certain of the 
Industrielle des manufacturing departments suffered in the 
Téléphones. second half of the financial year 1920-2! 
from the commercial and industrial crisis. 
On the other hand, the other departments derived benefit from 
a large volume of orders which had not been executed by th: 
end of June, 1920. The company partially completed the insta!- 
lation of its works in Paris, Bezons, and Levallois out of its 
own resources. The profits realised in 1920-21 were consider 
ably greater at 7,014,000 fr. than in the previous year. A" 
addition of 1,750,000 fr. was made to the contingency fund, 
which was the reby increased to 7,000,000 fr. This fund woul 
permit of the company’s continuing its programme withou!, 
for the present, having recourse to the augmentation in the 
share capital which was authorised in September, 1920. At the 
recent meeting a dividend at the rate of 40 fr. per share, le" 
tax, was approved, and the sum of 37,000 fr. carried forwaril. 
As to the question of the suggested leasing of the French tele- 
phone service to a company, the c stated, in reply to 
questions, that he was very sceptical on the matter, -and that 
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it was necessary to await the conclusions of the discussions 
which were to take place in the Chamber on the subject. The 
matter, however, was of little importance to the company, 
which was a manufacturing undertaking, and it was necessary 
to be very diligent to have a full order book. 


The trading profit for the year ended 

Barbados June, 1921, amounted to £5,272, as com- 
Electric Supply pared with £4,618 for the previous year, 
Corporation, and £3,600 for 1919. After charging 
Ltd. general expenditure in London, debenture 

and loan interest and Corporation Profits 

lux, the total amount remaining at the credit of profit and loss 
account (including £2,767 brought forward) is £6,084. Of this 
amount £5,000 has been transferred to depreciation reserve 
account, leaving £1,084 to carry forward. £1,481 has been 
charged against trading for repairs and renewals as compared 
ith £1,128 in the previous year. Capital expenditure during 
ihe year amounted to £7,657, consisting of further payments 
ade on account of the new 225-kW set referred to in the last 
yeport and the cost of additional house connections and mains. 


Consumers 25 c.p. equivalent 


connected connected 

at June 30th at June 30th. 
1919 oon 1,646 23,034 
1920 ans oe one 1,783 23,903 


The Vogel A.G., of Berlin, makers of in- 
sulated electrical conductors, proposes to 
pay a dividend and bonus at the rate of 35 
per cent. for 1920-21, being the same as in 
the preceding year. It is now proposed to increase the share 
capital from 26,000,000 to 52,000,000 marks. ; 

The directors of the Poege Elektrizitats A.G., of Chemnitz, 
recommend a dividend at the rate of 12 per cent. for 1920-21, 
against 17 per cent. in the preceding year on a smaller 
share capital. It is intended to raise the share capital from 
46,000,000 to 56,000,000 marks. ; 

The A.G. fur Elektrizitats Anlagen, of Berlin, which is an 
investment company, records net profits and balance forward 
of 850,000 marks for 1920-21, as contrasted with 650,000 marks 
in the preceding year. The rate of dividend rises from 6 per 
cent. in 1919-20 to 8 per cent. last year. . 

The Elektrische- Licht und Kraftanlagen A.G., of Berlin, re- 
ports gross receipts amounting to 21,800,000 marks from 
interest charges and investments, as compared with 93,000,000 
marks in 1919-20. Including the balance forward, the net 
profits in 1920-21 were 9,998,000 marks, as against 3,645,000 
marks, and the dividend is at the rate ot 15 per cent., or 5 per 
cent. higher than in 1919-20. ° ) 

The Rheinische Elektrizitats Gesellschaft A.G., of Mannheim, 
reports net profits and balance forward amounting to 4,607,000 
marks for 1920-21, as compared with 2,031,000 marks in the 
preceding year. It is intended to pay a dividend at the rate of 
15 per cent., as against 10 per cent., and to make a fresh issue 
of ordinary shares to the amount of 18,000,000 marks. _ 

At the general meeting of the A.E.G., held at Berlin on 
December 20th, a dividend of 16 per cent., as against 14 per 
cent. last year, was declared on the ordinary shares of the 
company. The capital of the company has been increased by 
250,000,000 marks to 1,100,000,000 marks. 


German 
Companies. 


Stock Exchange Notices.—Dealings in the following 
securities have been specially allowed by the Stock Exchange 
Committee under Rule 148a :— y 

Llanelly and District Electric Lighting and Traction.— 
£125,000 seven-and-a-half per cent. debenture stock, issued at 
“4 per cent., partly and fully paid. 

Reading Electric Supply.—£100,000 seven-and-a-half per 
cent. first mortgage debenture stock, issued at 95 per cent., 
partly and fully paid. 

Metropolitan Electric Supply.— £178,400 5 per cent. exten- 
sion debentures, 1917, within Nos. 1 to 2 500 (£100). 

Telephone Manufacturing Co. (1920).—£300,000 guaranteed 
8 per cent. cumulative income bonds (registered), issued at 
% per cent., partly and fully paid, in bonds of £10, £50 and 
£100. 

— undermentioned have been ordered to be officially 
quo 

General Electric Co.—£3,500,000 seven per cent. mortgage 
debenture stock. 

Applications have been made to the Committee to allow the 
following to be officially quoted :— 

Monterey Railway, Light and Power.—$2,996,562 five per 
cent. “A” first mortgage debenture stock ; $2,996,562 five per 
cent. “‘B’”’ cumulative income charge debenture stock; and 
$2,674,962 sinking fund debenture stock. 


Guanajuato Power & Electric Co.—The bondholders of 
the Guanajuato Power & Electric Co., the Michoacan 


Power Co., and the Central Mexico Light & Power Co., have 

been notified of the proposed payment on January Ist, 1922, 

the first coupon in default upon the bonds of each of the 
three companies.—Financial Times. 


Provincial Theatres, Ltd.—The trading 
results for the year to date, says The Times, do not justify 
the payment of the dividend for the last half of the year on 
the 10 per cent. cumulative preferred ordinary shares. 


Alldays & Onions, Ltd.—According to the Financial 
Times, the accounts fer the year to July 3lst, 1921, show a 
loss, including interest on debentures, of £108,303. The greater 
part of the loss consists of depreciated value of stocks 
owing to fall in prices. The company also suffered consider- 
ably from the miners’ strike. Deducting- £5,248 brought for- 
ward, there remains a deficit of £103,055. 


Reduction of Capital.—Futter’s Unirep Execrric Works. 
Lip., AND Repucep.—A petition for confirming the proposed 
reduction of the capital from £500,000 to £378,794 has been 
presented to the High Court, Chancery Division, and will be 
heard in London by Mr. Justice Russell on January 17th. 


Crompton & Co., Ltd.—Interim dividend at the rate of 
7 per cent. per annum on the preference shares for the six 
months ended September 30th, 1921. 


Vulcanite, Ltd.—Dividends on the ordinary shares of 7} 
per cent. for the year, less tax, carrying forward £7,555. 


Shawinigan Water & Power Co.—Dividend of 1% per cent. 
on common stock for quarter ending December 31st. 


STOCKS AND SHARES. 


WEDNESDAY MorNING. 


Tuer week which intervenes between Christmas Day and New 
Year’s Eve is not usually a busy one for the Stock Exchange. 
Tt brings a good many orders of the “ clearing-up”’ type: 
some people want to sell in order to increase their bank 
balances, others like to round-off uneven holdings by the pur- 
chase of more stock before making-up their accounts for the 
vear. New issues loom large in the immediate future, and 
this induces a waiting policy on the part of prospective in- 
vestors. There are other reasons for financial lassitude this 
week, but those just cited are sufficiently potent to exercise 
a restraining influence upon Stock Exchange business, and 
therefore to make for small fluctuations in price-lists. 

Several of the newly-issued debentures are distinctly better. 
Reading Electric 74 per cent. debenture. offered at 95. has 
jumped to 34 premium. Lianelly & District Electric Lighting 
dehenture stock, which came out at 94, went to 10s. discount 
at first, but promptly rose to 15s. premium. Midland Counties 
74 per cent. debenture. at 963, is 15s. above the issue-price. 
All these three have the advantage of being obtainable in 
“scrip” shape, thus saving the buyer from the expense of 
the Government stamp-duty which is one per cent. upon 
registered stock. The Newcastle-on-Tyne 6 per cent. second 
debenture remains at a small premium above the price at 
which it was offered, 954, and can also be bought free of 
stamp-duty. 

Shropshire, Worcestershire. & Staffordshire 7} per cent. 
debenture stock has taken a sharp turn for the better, and is 
up to 102, with very little stock offering. This narticular 
issue took rather longer than usual to get permanently placed. 
but it would seem to be verv well held now. and there are 
more buyers than sellers. British Thomson-Houston 7 per 
cent. mortgage debenture advanced to 2 preminm. at which 
price stock came to market, and the price slipped back a 
little. There is still a small amount of Anglo-Argentine Tram- 
ways 5 per cent. debenture stock in the market at 64 ex-divi- 
dend; the vield at this price is a trifle over 72 per cent. on the 
money. Both classes of the company's preference shares are 
better on the week, and, with Argertine Rails also com- 
manding better figures, the prospect of a steady advance to 
70 in Anelo-Argentine 5 per cent. debentrvre should not be 
overlooked when investment stocks are under discussion. 

Conntv of Tondon 7 ver cent. debenture is firm at 1, 
Fnelish Electric 8 ner cent. notes are on offer at 993 cumulative 
dividend, and General Electric 7 per cent debenture remains 
a good market at 98. A thousand or so of the comnanv's 
63 per cent “‘ A” preference. recently on offer at 17s. 4d.. 
have been taken. Clvde Valley Electrical second preference 
shares, of £10 each. are a shade hetter at 3/16 premium. 

Charine Cross ordinary. and Kensineton ordinary are each 
9s. 6d. hicher. the approach of dividend-time serving to auicken 
interest in electricity supply shares. Tt is exnected that the 
companies will be able to report lower working-costs in re 
spect of the current six months. with the anticipation of 
further reductions in the near future. Sovrth Londons had a 
sudden sourt to 2% bid. with buvers readv ta nay more if 
they could obtain the offer of shares. Curiositv promptly 
arese as to the possible reason for this pressing demand. 

The manufacturing groun is” vractically urchansed. 
British Aluminiums are sixnence harder. The Telegraph 
manufacturing list is equally quiet, and there are no changes 
to record on the week. 

Marconis at 33s. 9d. soon lost the imnrovement scored on 
the declaration of the 5 per cent. interim dividend. Canr- 
dian Marconis have weakened to 49. 6d. On the other hand. 
Radio Corporations firmed up to 10s., the preferred keeping 
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Colonel leon visited Barbados the year, and his report 
| will be of great value in dealing with the future development [EEE 
of the undertaking. Meeting: London, December 30th. 
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at 9s. 3d. United River Plate Telephones at 5% are nominally 
3/16 higher. Actually they are not much better than they 
were a week ago: it may be that a previous advance was 
overlooked. Eastern Telegraph ordinary has gained 24, and 
rises are shown by Eastern Extensions, Westerns & Globe 
preference. These recoveries underline the recent surmise 
that the heaviness apparent in the market earlier this mont" 
was due to causes other than any apprehension of wireless 
systems ‘‘ cutting-out "’ the submarine cables, as some are 
fond of arguing will be the case. Experience has demon- 
strated that there is plenty of scope and plenty of business 
for both. 

The boomlet in Underground Railway stocks suffered a 
check on profit-taking in advance of the Christmas holidays. 
Underground income bonds, — put on ten points in the 
previous fortnight, cannot be called flat on a reaction of 1}. 
Districts are unchanged at 21; Central Londons maintain their 
Strength, and Metropolitan Consolidated at 26} is the fraction 
better. All the prior-charge stocks in this list are up from 
one to three points, the preferences showing particular 
strength. Indeed, the market has been swept almost bare 
of the pre-ordinary issues by the remarkable revival of de- 
mand for such securities. 

Brazilian Traction are 2 down at 31. Mexican Utilities are 
without alteration. British Columbia preferred is 1 up. Re- 
ference has been already made to the rises in Anglo-Argentine 
Tramways first and second preference shares. The rubber 
share market is passive, although rubber itself exhibits a 
faint, a very faint, tendency to harden. Armament shares 
are steadier without attracting any particular business. The 
Vickers meeting produced a mild protest from some of the 
ordinary shareholders disappointed at the results achieved last 
year. Babcock & Wilcox, with other engineering descrip- 
tions, maintain their ground. 


SHARE LIST OF ELECTRICAL COMPANIES. 


Home Exvecrricity Companies. 


Dividend. Price 
Dec. 93, Riseor Yiela 
1919. 1920, 1921. fall. p.c. 
Charing Cross = ary ee 7 8 +2 8138 8 
do. do. 4 Pret. 4 64 _ 744 
Chelsea... ee 4 6 a 948 
Cit London ee 138 9 14 10 
do. 6 per cent. Pref. . ee 6 6 18): a 613 4 
County of London 8 8 — 9 210 
do. 5 per cent. Pret. 6 6 710 0 
Kensington Ordinary . ee 7 816 6 
I.ondon Electric. . 1 710 0 
0. do. 6 per ‘cent. "Pret... 6 6 Ba 912 0 
Metropolitan 6 7 83 968 
do. r cent. "Pref... 44 43 713 2 
St. James’ and 13 12 817 10 
South London 6 7 2: +j 10 9'0 
South Metropolitan Pref. 7 7 17/6 -- 800 
Westminster Ordinary. . 10 10 54 -- 810 2 
TeELEGRAPHS AND TELEPHONES. 
dagin-pen. Tel. Pref. .. ee 6 6 84 +4 724 
do. Def. .. ee il 822 
Chile Telephone ee ee oe 6 6 5a _ 517 8 
Cuba Sub. Ord. .. ee - ee 7 7 7 — 10 0 0 
Eastern Extension |. ee » 164 +2 612 
Eastern Tel. Ord. on oe 166 +2 610 
Globe Tel. and T, Ord. os 16}xd 681 
0. do. Pref. oe ee 6 6 + 6 6 6 
Great Northern Tel. es - 2 + 906 
Indo-European .. ee ee ® 920 
Marconi .. ee = — *& 813 0 
Oriental Telephone Ord. ee 12 12 600 
United R. Plate Tel. .. eo ee 8 8 53 +i 616 2 
West Indiaand Panama. 5/- Nil 
Western Telegraph .. ee ® 164 +2 
Home 
Central London Ord, Assented .. 51 _ 715 4 
Metropolitan .. oe ee +1 516 8 
0. District on Na 21 Nil 
Underground Electric Ordinary Nil Nil 2 Nil 
do. do. ee Nil Nil 6/- Nil 
do, do, ee 4 2 819 0 
Foreion Trams, &c, 
ame, Pref. ee 1 a3 +% 10076 
a Pref. N st 2); + 717 3 
> = ve per cent, Deb. 5 5 634 — 717 6 
Brazil Tractions Nil Nil 31 —2 Nil 
Columbia Elec. ‘Rly. Piee.. 5 5 58 812 4 
do. do. Preferred 93/- 52 +1 936 
do. do. Deferred .. 3 124/- 574 — *1017 0 
do. do. Deb. ee 4, 61 ad 618 8 
Mexico Trams, 5 per cent. Bonds.. WN N - a 
do, do. 6 per cent, Nil Nil Nil 
Mexican Light Common Nil WNil 18 Nil 
f. Nil Nil Nil 
do. 1st Bonds Nil 5 614 - 828 
MANUFACTURING CoMPANIES. 
Babcock & Wilcox .. ee 16 
British Alumimum Ord, ee 10 +6d P 
British Insulated Oxd, ee ee 15 1 
Callenders ee ee 1 1018 2 
Pref. ee 64 18/9 618 8 
Crompton Ord, .. ee 13/9 M411 0 
oe W — 6/- 
do. do. 5 per cent. Deb. ee 5 5 64 ~ 716 8 
Electric Construction . eo ae 10 10 18/3 1019 2 
English Electric oe ee 8 8 10/- = 100 
0. Pref. .. ee 6 6 12/6 912 0 
Gen. Elec, Pref... ee ee 64 17/- 718 0 
do, Ord. ee ee oe 10 10 18/8 _ 019 2 
ee ee BS 29/8 1065 7 
ber a & =_ 2 ° 
et.-Vickers Pref, ee 8 8 1 9 210 
ens Ord. 10 10 98 3 


Dividends paid tree of Income Tax, 


MARKET QUOTATIONS, 
Ir should be remembered, in making use of the figures appearing 
in the following list, that i in some cases the prices are only general, 
and they may vary according to quantities and other circumstances, 


Wednesday, December 28th. 


CHEMICALS, &o, 


a Acid, Oxalic .. perlb. 
| 
a Ammo ” 
a Bisulphide of Carbon a én ee 
a Copper ee ee £20 ee 
a Copper Sulphate ee ee per lb, 6d. 
a Perchlorate oe 6d. 
+» percwt | 216 
soil, Chicane ee per lb. | 
ee ee per ee 
a Sodium Bichromate, per lb. 64d. 
METALS, &c, 
p Babbitt’s Metal and ae friction Metal— 
GradeI .. perton net £160 ee 
Grade Il .. ” £118 
Brass (rolled metal to basis) per'ib 104d 
To) per Ib. 
Clipper Tubes drawn) oe 
best selected) ee per ton £3 dec. 
ie Steet on she 298 | £8 dec. 
Sheets .. |, £145 10s, 
BO. Wire. per'lb : 
0. + per lb. 
Sheet. ‘ 8/- ee 
a German Silver Wire ee ee pe = oe 
hh Gutta-percha, fine .. ee oe /6 
fh India-rubber, Para fine ee ” 1/24 ee 
i Iron Pig (Cleveland Warrants ) .. per ton Nom. ee 
Wire, galv. No. 8, P.O, qual, 
g@ Mercury POE BOL, £10 7/6 to £10 10s. es 
e Mica (in original cases) small .. per lb. 8d. to 3/- 
” ” ” 10}. & ap 
Phosphor ronse, plain castings.. 1/2 oe 
drawn barsandrods |, ee 
» Folled strip & sheet 1/4 
d Silicium Bronze Wire ee +» perilb, 1/23 
a to in, 
Quotations 
G. Boor & Co, ames ‘piece. 
‘Thos. Bolton & Led, Till & 
d Frederick Smith & i Bolling & Lowe. 
f .India-Rubber, Gutta-: a P., Ormiston & Sons. 
Telegraph Works Co., Ltd. pc. Lad, 
r 


Smoke Abatement.—The Committee on Smoke and Noxi- 
ous Vapours Abatement appointed by the Ministry of Health, 
has presented its final report (H.M. Stationery Office, price 
6d. net.). The examination of numerous witnesses has satis- 
fied the Committee that means for heating, cooking, «c., 
which produce little or no smoke are available. The use of 
electricity is hygienic and labour saving, but in view of the 
high prices charged at present its adoption is retarded. The 
cheapening of electricity will no doubt lead to its inclusion 
in the design of the cooking and heating arrangements of 
houses. Subject to this, the Committee thinks that wherever 
‘gas is available it should be employed in lieu of the old- 
fashioned coal range, which is condemned as wasteful of 
fuel and labour, and productive of smoke. For a supply of 
hot water a coke-fired boiler is recommended. It is con- 
sidered that the present situation regarding housing, presents 
an excellent opportunity for the constructive reform of heat- 
ing and cooking systems, as.it has been urged that it is im- 
practicable to attempt smoke abatement by altering existing 
arrangements forming a part of old-fashioned houses. The 
Committee is not in the position to recommend the universal! 
adoption of any particular scheme, but is of the opinion that 
in most instances it will be quite practicable to adopt some 
arrangement which will obviate the production of smoke., The 
Committee recommends that every facility should be given to 
gas and electricity suppliers to increase and cheapen their 
commodities, and it condemns the practice of some local 
authorities which charge unnecessarily high rates for gas 1n¢ 
electricity for the purpose of contributing sums to rate-relie!. 


A Magnetic Survey.—The magnetic survey yacht, Carneyie, 
returned to Washington on November 10th, 1921, after com- 
pleting her two years’ world cruise. Aithough a considerable 
amount of rough weather was encountered, Science records 
that it was found possible with the special apparatus on board 
to make satisfactory magnetic ca an observations 
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AUSTRALIA'S 


FUTURE AS A MANUFACTURER. 


Or the recently-issued report on the economic situation of 
Australia, by H.M. Senior Trade Commissioner (Mr. S. W. B. 
McGregor), probably the most interesting portion to engineer- 
ing readers is that dealing with the question of developing 
Australian manufacturing industries. 

‘here 1s, Mr. McGreyor says, much exaggeration in the 
utterances of public men and in the Press as to the enormous 
developments of manutacturing industries in Australia, which 
are alleged to have taken place in the lust few years, and the 
ease with which new industries might be established or exist- 
ing occupations stimulated so as to “ cater for the whole of 
Australian requirements.” 

On the other hand, the Australian has the inherited British 
manufacturing instinct and quality of enterprise. 


In addition, Australia possesses all the 

Labour raw material necessary tor manufacture, 

Factor. an almost unlimited supply of economical 

power, and a healthy temperate climate. 

An important, if not determinating, factor in the successful 

exploitation of Australian manufacturing enterprises is the 
attitude of organised labour. Mr. McGregor adds :— 

* Without emphasising this point, one may say that, assum- 
ing the co-operation of labour, a very bigh degree of organis- 
ing ability will be required to enable labour to enjoy that 
high standard of living which it rightly demands, and, at the 
same time, to permit goods to be produced at a reasonable, if 
not competitive price. 

It is fairly obvious that manufacturing industries in 
Australia cannot extend much further without the introduc- 
tion from overseas of capital, labour, and not least, men with 
specialised knowledge and organising ability. A number of 
british manufacturers have already established branches, con- 
template establishing branches, or have linked up in some 
way with established manufacturing interests. 

Summarising the situation, the Senior Trade Commissioner 

says that there is apparently an immense field for the natural 
development of manufacturing industries in Australia, 
although that development. may not be so rapid as many 
desire. 

The Government stimulus to manufacturing industries con- 
sists in (a) a highly protective Customs Tariff; (b) the activi- 
ties of the Institute of Science and Industry and the Bureau 
of Commerce and Industry. 


On the subject of effecting the much- 
State needed increase of population in Australia, 
Assistance. H.M. Trade Commissioner admits that the 
only way is to develop the secondary or 
manufacturing industries. Of the different phases of the 
Australian Government's policy, its immigration scheme is 
viewed more faveurably in this country than, the highly pro- 
tectionist tariff which is to be enforced. The Government 
also assists both primary and secondary industries by means 
of the Bureau of Commerce and Industry and the Instituge of 
Science and Industry. The former is developing into a per- 
manent Department of State. Latterly its activities have 
been more particularly directed to the preparation of schemes 
for fostering and organising the secondary or manufacturing 
industries with a view to local consumption and overseas 
export. The Bureau lends its support to co-operative methods, 
and is endeavouring to promote associations of manufacturers 
and merchants for purposes of combined action in making, 
buying, and selling arrangements. 

Mention should here be made of the Australian Producers’ 
Wholesale Co-operative Federation, Ltd., which has opened 
offices in London to sell produce and purchase machinery, 
stores, &e., to the best possible advantage. 

Before passing from questions of co-operation, it may be 
stated that the Australian Association of British Manu- 
facturers and their representatives has during the year 
successfully dealt with many important matters. Its mem- 
bers now number 321 representatives in Australia, and 462 
manufacturers in the United Kingdom. 


The formation of an Australian Engi- 

Engineerin neering Standards Association has been the 

Standardisation. subject of a conference between the Insti- 

“ tute of Science and Industry and the Insti- 
tution of Engineers, Australia, whereby the general scheme of 
organisation, as set out in a pamphlet issued by the Institute 
of Science and Industry, was approved, and it was decided that 
% recommendation be made to the Commonwealth Govern- 
ment urging the formation of an Engineering Standards Asso- 
ciation, and the early appointment by the Government of a 
main committee. 

t was also recommended that the headquarters of the Asso- 
ciation be located in Sydney at the headquarters of the Insti- 
tution of Engineers, Australia, whose secretary should also be 
secretary of the Association, and that while the Institution is 
prepared to assist with funds and secretarial work, the 
Government be asked to supply such additional funds as may 
he necessary to carry out the work efficiently. Mr. Knibbs 
has since been appointed secretary. 


Australia as a whole offers little prospect 

Hydro-Electric of hydro-electric development. Various 

wevelopment, schemes have been proposed in New South 

Wales and Victoria, but have not passed 
the preliminary stages. What is known as the Kiewa River 
scheine, in Victoria, recentiy received careful consideration 
from the State Klectricity Commissioners, who decided that 
the scheme must be deferred for the present, 

Prelumimary work m connection with various schemes in 
New South Wales is well in hand. The Snowy River scheme 
proposed to commence with 24,000 kW, increasing to 
150,000 kW. Estimates with regard to the Clarence River 
scheme indicate that some 80,000 h.p. is continually available. 

In Tasmania, the Hydro-electric Department of the 
Tasmanian Government continues general extensions and sur- 
vey work. ‘Ihe power at present available is 15,000 h.p., but 
the plant is capable of generating 18,000 h.p., given sutticient 
water supply. It is intended that work shall now proceed 
continually until the full 57,000 to 66,000 h.p. is made avail- 
able. ‘The total cost is estimated at £2,500,000, of which 
£1,200,000 had been spent by June, 1920, and £554,000 voted 
for the year 1920-21. 

Each month sees large quantities of machinery and equip- 
ment landed at Hobart for the extension of the scheme ot the 
ate rey Department, and the general manager recently 
returned to ‘lasmania after visiting Mngland and America to 
investigate the question of supplies and to place orders for 
plant and material. Construction work is progressing well all 
the time. ‘The financial position, as revealed by the accounts 
for the past departmental year, is entirely satisfactory, and 
there is no doubt that the bold policy of the Tasmanian 
Government in harnessing the State’s water power is more 
than ever justifying itself now that the promoters of so many 
new industries have been induced to make Tasmania their 
sphere of operation. 

During the year 1920 the Electrolytic Zine Co., at Risdon, 
near Hobart, recovered from the ore treated 5,809 tons of zine, 
valued at £251,130, and employed an average of 970 men. 
This company is hurrying through with its big construction 
programme, and expects to start producing in December (this 
month) from 80 to 100 tons of electrolytic zinc per day. Owing 
to the price of spelter falling below the actual cost of produc- 
tion on the 15-ton-per-day unit, the plant was closed in 
February, and no further zine will be produced until the big 
unit is in commission. The closing down of the spelter plant 
necessarily stopped the production of zine oxvides, leaded zine 
oxides and rolled zinc sheets, but these subsidiary production 
plants will start up again in due course. The end of the year 
should see the Electrolytic Zine Co. producing on a very large 

scale. The importance of this undertaking from an_ all- 
Tasmanian point of view will be realised when consideration 
is given to the amount which the Government has spent in 
extending its hydro-electric scheme, primarily to provide 
power for this and other industries which have been started. 

It may be recalled that the total esti- 
mated cost of the Morwell electric scheme 
for developing the brown coal deposits of 
Victoria is just under £3,000,000. Various 
details have appeared already in these columns. The pre- 
paratory work on the new power house at Morwell (80 miles 
east of Melbourne) is well in hand. Tenders have been 
accepted for the plant, and the station is expected to be in 
operation before the end of 1923. The estimated selling price 
of electricity in the metropolitan area of Melbourne is .43d. 
per unit. 

In addition to the transmission of electricity direct to the 
Metropolis, provision has been made for a separate transmis- 
sion line, carrying energy at a pressure of 20,000 volts, to be 
erected alongside the main transmission line. From. this 
lower voltage line it is intended that electricity shall Se made 
available to the various towns and villages en route. 

The whole of the designs for the power-station plant and 
transmission lines were prepared by Mr. H. R. Harper, chief 
engineer to the Electricity Commissioners, and his staff. 

Schemes are also under consideration for transmission of 
energy from Morwell to country centres, such as Ballarat, 
Bendigo, and Geelong. 

Since the first appointment of the Commissioners, the Mel- 
bourne demand has grown to such an extent that it became 
necessary to make arrangements for a station of 15,000 kW 
sapacity to be erected within the metropolitan area at 
Newport. This station will supply the demand in. excess of 
the capacity of existing generating stations in Melbourne 
until the Morwell power house is in operation. Thereafter 
it is intended that this station shall be used to carry the 
* peak "’ loads only, the more constant demand being met by 
the Morwell station. 

The plans of the Commissioners include providing the neces- 
sary equipment to link up the Morwell station, the Railway 
Department's power station at Newport, and the Commis- 
sioner’s proposed Newport station, so that all these stations 
and any future extensions can be operated as one scheme. 
This arrangement not only ensures economic working, but 
greatly reduces the risk of any interruption of supply. 
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THE FARADAY SOCIETY. 


Some Curious Properties oF ComMERCIAL CADMIUM. 


At the November meeting of the Faraday Society, Mr. J. 
NEILL GREENWOOD read a paper entitled ‘The Effect of Cold 
Work on Commercial Cadmium.’’ Preliminary researches on 
the mechanical properties of this metal have produced some 
curiously anomalous results. Most metals become hardened 
when cold work is done upon them, but this metal (which 
consists of 99.75 per cent. cadmium and 0.25 per cent. lead) 
is harder when cast than when the cast ingot is hammered. 
Moreover, while the worked metal continues to soften very 
appreciably for some days after hammering (unlike other 
metals, which first become harder on standing, and then 
gradually soften), in the unworked cast metal a very slow 
softening takes place. It is concluded that chill cast cad- 
mium undergoes a spontaneous change from a harder to a 
softer state, and this transformation is greatly accelerated by 
deformation in the cold. Microscopic examination confirmed 
this supposition, and showed that cadmium spontaneously 
anneals after cold working, and, as usual, the growth of the 
new crystals is most rapid in the initial stages. This spon- 
taneous recrystallisation takes place at ordinary temperatures; 
at 20 degs. C. it is complete in about 12 days. 

The explanation offered for this behaviour is that two 
different allotropic forms of cadmium are being dealt with, 
and that the transformation from one to the other, which 
is shown to take place at about 60 degs. C., is suppressed by 
the quick cooling in chill casting, so that the metal is in a 
metastable condition. The explanation is in harmony with 
the well-known views of Ernst Cohen on allotropy in cad- 
mium, based on quite different considerations. 


Tar SyntHetic PropucTION oF AMMONIA. 


The remarkable success of the Haber process in Germany, 
and, it would appear, of the more recent Claude process in 
France, for the fixation of nitrogen by its direct combination 
with hydrogen, gives « special interest to all experimental 
work bearing on this synthesis, even if the results turn out 
to be negative. This is the case with experiments planned 
by Dr. J. N. Prine and Mr. E. ©. Ransome, and described 
before the Faraday Society, to discover whether recently- 
formed cathodic hydrogen, which may be presumed to be in 
un abnormally active state, may be made to combine with 
nitrogen under high pressures at normal temperatures. There 
is reason to believe that when hydrogen is formed electrolyti- 
cally at a cathode, not only is it at first in the atomic con- 
dition, but it accumulates at very high pressures within 
the surface of the electrode. Such conditions should, therefore, 
be most favourable for the N-H synthesis. In the apparatus 
described in the paper it was possible to carry out the electro- 
lytic production of hydrogen in an atmosphere of nitrogen at 
pressures up to 500 atmospheres. Nevertheless, no reaction 
‘took place between the gases at the cathode. This conclusion 
lends support to the view that the powerful reducing effects 
brought about by hydrogen under these conditions of high 
over-voltage are caused by ionic interchanges rather than 
through secondary chemical reaction with free hydrogen. The 
inertness of nitrogen under these conditions may thus be 
attributed to absence of ionisation at the low prevailing tem- 
peratures. The results are further in accordance with the 
view that the transition from hydrogen ions to the gas under 
a state of high pressure takes place in the inner layers of the 
metal, and not on the outside surface. 


THe PROPERTIES OF EMULSIONS. 


A newly-discovered property of an emulsion was described 
by Mr. T. C. NuGent. The emulsion concerned was a 
fairly concentrated one of benzene in water, containing 
gelatin or gum arabic as “ stabiliser.’’ A convenient method 
of making these emulsions is given in the paper. It waa 
observed that the addition of caustic soda to such an emulsion 
caused separation of the benzene to begin at once, provided 
the soda were added to a freshly-made emulsion. This 
separating effect of caustic soda is thought to be due to the 
transformation of the gelatin into some less colloidal con- 
dition and the consequent breaking down of the protecting 
gelatin layers round the emulsoid particles. If, however, an 
emulsion was produced and left undisturbed for some time, and 
then caustic soda was added,.it was found th: it the separation 
of the benzene was retarded or “ inhibited ’’ for some time. 

The suggested cause of this phenomenon is, that after an 
emulsion is produced, the gelatin is slowly forming protecting 
layers about the benzene particles, and therefore the stability 
of an emulsion increases with its age. Before the benzene 
particles can be caused to coalesce these protecting layers 
must be removed by the caustic soda. As the strength and 
number of these protecting layers are increased so much the 
time required for their removal or destruction by the caustic 
soda be increased. 


A Compiex Leap Nitrate ANION. 


Mr. F. H. Jerrery has been investigating the electrolysis 
of aqueous solutions of alkaline nitrates, using various anodes 
for the purpose. In the experiments now described lead was 
the anode, and it was found to go into solution, forming a 
complex which gave a bright orange colour to the anolyte, 


The complex lead anion was derived from divalent lead, and 
was thought to be (Pb «(NO,),)’ for small concentrations of 
lead in alkali nitrite solutions. In the author’s view this com- 
plex is probably the only one formed. 

The solid in equilibrium with solutions obtained from ano- 
lytes of certain concentrations is lead nitrite crystals Pb 
(NO,), . H,O. The colour of these crystals is approximately 
the same as that of the solutions from which they are derived, 
showing that the plumbo-nitrite complex probably maintains 
its identity in the crystals. A direct way of testing this hy- 
pothesis would be by an X-ray analysis of the crystals; the 
(Pb(NO,),)” group should form a pattern regularly repeated 
in three dimensions relative to the cationic Pb atoms. 


NEGATIVE CATALYSIS. 


A suggestive paper by Dr. N. R. Dwar and Mr. N. N. 
Mirrra, sent in from India, pointed out that in oxidation 
reactions negative catalysis takes place when the catalyst is 
readily oxidisable. The well-known theory of intermediate 
compounds is utilised to explain the reactions described. Ex- 
perimental evidence was put forward to support the view 
that generally one chemical change will promote or induce 
another of the same type, and the remarkable fact was’ 
observed that this effect is particularly noticeable in those 
reactions which are very sensitive to light. 

At the conclusion of the meeting Dr. S. Jupp Lewis and 
Miss F. M. Woop exhibited an improved form of sensitive 
thermostat, specially designed to operate at all temperatures 
between 0 deg. and 100 degs. C. 


TELEPHONE LINE WORK IN THE 
UNITED STATES. 


Discussion AT LEEDs. 


At a meeting of the North Midland Centre of the InstrTuTION 
or ELrcTricaL ENGINRERS on November 29th Mr. E. S. Byna 
read his paper on the above subject (an account of which 
appeared in our issue of November 25th). The paper was 
illustrated by means of lantern slides and samples of tele- 
phone apparatus used in America. 

Mr. Jonnson (Leeds), who opened the discussion, observed 
that America, being the best telephone country in the world, 
could show them a great deal, and he hoped that much would 
be learned. However, it did not follow because a thing was 
done in America they should necessarily do the same thing 
in England. The conditions were very different. He would 
like to see some of the appliances i)lustrated and methods 
described carried out in an old English city, say, like York, 
with narrow streets, both cramped end tortuous, with the 
ground full of pipes of various kinds, including old pipes that 
had been allowed to remain to block up the place. Cities in 
America were separated from each other by spaces which 
were out of comparison with the smaller spuees in England. 
In England they could show something considerably better 
than the American staff organisation, which the author 
described. 

In connection with motor transport and the use of motor 
cycles, it was said that 250 men were engaged on the main- 
tenance and repair of 1,000 vehicles—an average of one man 
to four vehicles, which struck one as being very excessive, and 
yet whilst there were all sorts of engineers they dia not 
employ a motor engineer. 

In the use of mechanical appliances the Americans had 
gone far ahead. Roads were being made more costly and 
substantial, and consequently much more costly to tear up. 
If, when streets were being widened or re- made, they could 
build subways for gas, water, and power mains, telegraph and 
telephone cables, &e., the lot of all engineers would be 
lightened considerably, and it would be a good investment 
for the towns that carried out such work in the long run. In 
England it was absolutely true that any position in the Post 


- Office engineering system was open to anyone who became 


qualified for it. They had a living proof of that in the fact 
that the present engineer of the Post Office started life as a 
telephone messenger in Aberdeen and, without any outside 
influence, attained by the force of his own character and 
ability the position he now held. 

Mr. Setvey (Sheffield) said that a serious number of pro- 
positions with regard to subways had been put forward from 
time to time, particularly with regard to London, and ulti- 
mately he thought the matter would mature very consider- 
ably. If they had to consider how to bring a bateh of cables 
from any of the proposed super-station sites into the heart 
of London they would have a very serious problem to consider. 
In one case the most feasible way seemed to actually bring 
the cables through the main sewer. That might sound a little 
bit humorous, but it was practically saying, ‘‘ Use existing sub- 
ways.” Their American friends had specialised to a very 
considerable extent in their big cities, but their main 
problems had been to connect rival metropolises, between 
which was practically virgin country. If property laws in 
America were very much the same as those in England, how 
could they drive their caterpillar tractor and plough over 
somebody's land without any regard to anything but the 
shortest distance between the two points? Every English 
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engineer knew what would happen to him if he tried to find 
the shortest distance between two points—it could not be 


done. He did not see how they would gain much by using 


aerial cables. 

A main point of the paper was that open wiring was con- 
demned, and they were tast reaching that position in this 
country. In this country the atmosphere was very acid, 
und aerial cables would have to be regarded from exactly 
the same point of view as a bridge. What kept bridges stand- 
ing?—not steel, but paint, and if they used aerial cables they 
would only be preserved provided their coverings were con- 
tinuously renewed. The other great lesson of the paper was 
that of replacing labour. 

Mr. F. E. Gissins (Leeds) said that the greatest objection 

in this country to the use of aerial cables along country roads 
vas the great difficulty they experienced in dealing with 
trees. In the Leeds district a number of aerial cables which 
were used for junction circuits between adjacent towns were 
rapidly being placed underground. They wanted to see the 
last of the aerial cables, as they had given endless trouble. 
Clamping the suspension wire to the pole, he thought, was 
infinitely preferable to their method of dead-ending it. hey 
had tried the patent stays advocated in Mr. Byng’s paper, but 
they had not feund them satisfactory. ‘Lney adhered to the 
juethod of using wood blocks. Instead of their stay-splicing 
methods, clamps were used and the stay tighteners, which in 
England were found so useful, were not used, but it seemed 
to him that the English method was preferable to the 
American method. In America it would be possible to stay 
any pole, but in this country it was a great difficulty. In 
the great majority of cases they had to fix their pole, not 
where they would like, but where they could; English road 
margins were much narrower and their roads, too, were 
narrower. That to some extent would account for the fact 
that they were behind the: Americans in the use of labour- 
saving ‘devices. The method of binding wires on the 
insulators which they discarded in this country twenty-five 
years ago was still in use in America—i.e., binding the wire 
to the insulator with soft wire of the same material. The tape 
and binder were much more effective than the old method. 
To space the arms on the poles 2% in. instead of 12 in., as in 
this country, seemed to be an extravagant use of pole space. 
Possibly more than 12 in. would be necessary in America; 
he could not see, however, why it should be as much as 
“44 in. The American cross brace was not sufficiently strong 
to support a ten-wire arm which was not balanced and which 
had not the same weight of wire on the one as the other. 
In this country they braced the arms together, an effective 
method where they had more than three or four arms. With 
two arms it was not effective; in this case the method did not 
seem to be as good mechanically as tne English one. 
_ Mr. E. H. Farranp remarked that, generally speaking, the 
impression one got from the paper was that the conditions in 
America were far more favourable to telephone engineers than 
anything they had in this country, both as regarded overhead 
line and underground construction. The use of a mechanical 
excavator appeared to be absolutely ruled out of court in 
England. “The types of conduit that Mr. Byng described 
were pretty much on the lines of Post Office practice in this 
country, with the exception that of late years they had done 
away with the square ducts; the hole in the duct was made 
round, because they found it easier to align those ducts, to 
get round bends and corners with them, and to keep them 
joined together in a manner that excluded. water and other 
interference. Lines of square ducts fixed together with 
dowels could only be adopted where they got straight lines. 
That was a thing they could never get in England, except 
in a country line; in a town a straight line was almost an 
impossible thing. One firm of contractors did boil out cable 
joints with wax, but the bulk of the contractors who laid 
cables in England did not. As against its disadvantages, no 
doubt the waxing of a joint did prevent to some extent 
damage accruing from defective plumbing spreading rapidly 
in a cable and throwing it out of action in a short time. 
llowever, that object was attained much better by the 
English method, which showed not only defects in the plum- 
her's wire, but any defect in the sheath. They had finished a 
main cable from Leeds to Harrogate, and the results showed 
from 40,000 to 50,000 megohms per mile. He had never scen 
a waxed cable that was as good, and he was very doubtful 
Whether, that could be bettered. The rates of jointing given 
by Mr. Byng were exceedingly high. For instance, every one 
of these wire joints in England consisted of six separate 
operations, so that six times three hundred in one hour was 
indeed a nimble operation for a man’s fingers. Of course, if 
the mate was doing a large part of the work, then there 
were two men employed, and if unat was so, then they had 
tien in Leeds who could do the same. Had the speed of 
pulling a cable through a duct in America of 50 ft. per minute 
any ill-effect on the sheathing of the cable? The average of 
most of the big contractors in England was only from 20 to 
‘ft. per minute. They had not, however, all the mechanical 
uppliances which they had in America. 

Mr. Loneman was of the opinion that the large lead-covered 
cables would last longer and have a much longer life 
than the small lead-covered suspended wires which they had 
heen using in this country. When they got up to 2 or 2} in. 
diameter they experienced much less trouble due to the 


fracturing of the lead. In the neighbourhood of a coal mine 
Where they had coke ovens, by-product plant, &c., the 
atmosphere was not particularly suitable for the use of over- 
head construction of any description. In America they were 
practically free from such effects. 

Mr. G. H. Hooie thought that some of the American work 
looked very rough work. The subject of easements and 
rights-of-way to an English engineer was most interesting. 
Lump sums were made in final settlement in America, and 
there were undoubted big advantages in that arrangement. 
There was also a great saving in clerical labour, but in 
England the power of the dollar did not equal the power of 
property owners. In England the small motor cycle and side- 
car had been found to be useful, and he could not understand 
why those machines had not been found more useful in 
America. 

Mr. E. S. Byna, in replying to the discussion, said that 
in 1917 he had been loaned to the French Government for a 
short time to advise with regard to its long routes. The latest 
practice as developed in this country and in America was 
the underground route with a heavy-sized cable, and for 
three or four long-distance routes he had suggested a similar 
arrangement. The contracts were about to be placed when a 
deputation of Frenchmen came back from America ana said 
they must stay their hand, and urged aerial lines and light 
conductors. As a result of his study in the U.S.A. his own 
outlook had been considerably broadened, but the position 
had to be weighed up. If they knew only one side they could 
not arbitrate fairly. Americans had placed their utmost con- 
fidence in the stability of the aerial cable, but it was not the 
right thing in this country. In France all the cables were 
re ond through the main sewers; they could drive a carriage 
and pair through the various sewers. The suggestion that 
they should adopt sub-ways in the main streets of England 
if they were reserved for the utility services, telephone, tele- 
graph, electricity, gas, and water mains would be a good 
solution of the congestion trouble. Regarding the preser- 
vation of the cable sheath, it contained L per cent. antimony, 
but it was not ccated with paint or any means to prevent 
corrosion. Aerial cables were run in Pittsburg, which 
resembled Sheffield very much; the same amount of soft 
coal was used there, and it was just as dirty as Sheffield. 
Regarding manholes, not even in London had he seen condi- 
tions so bad as they were in New York, where they had 
some serious difficulties to contend with. In the U.S.A. the 
number of cross arms that tilted were surprisingly few. 
As to the speed in pulling in cables, the 50 ft. he mentioned 
was about the normal speed from several tests he made. 
The limit which they must not exceed was 200 ft., and in 
places similar to Oxford Street he saw them pulling in 
twelve and thirteen drums a day without any trouble. On a 
country road he watched the men at various points pulling 
in from twenty to twenty-five every day. Though he did not 
see the four miles pulled in he had no difficulty in believing 
it, as he knew it was a definite fact. Not only was the 
speed in pulling the cable in rapid, but it was rapid in 
moving from one manhole to another. They had three or 
four motors, so that the men did not walk. That was where 
they cut out the waste of time. 


THE DEVELOPMENT COMMISSION. 


ANNUAL Report. 


Tuer important advances in the distribution of electricity to 
outlying rural districts in the Hereford area are covered in a 
broader manner in the report of the Development Commis- 
sioners for the vear ended March 3lst last.* 

It is to be understood that the Hereford scheme whs in 
the nature of an experiment, as no little uncertainty existed 
as to whether agriculturists would use electricity if a supply 
were available. [It was the very essence of such a scheme 
that it should be free from any element of subsidy or favoured 
treatment, and that it should be conducted in an area 
displaying average features—neither favourable nor unfavour- 
able to the work. In the opinion of the Commissioners these 
provisos were observed in the Hereford experiment. A 
4,000-kW power station was built at Hereford for war pur 
poses, and when the war ended the station would have been 
scrapped but for the institution of the rural electricity supply 
project. The Corporation arranged favourable terms for its 

urchase, and commenced its operations by taking power to 
codaten: in which district farms were numerous and agricul- 
ture was highly developed. This first part of the scheme cost 
£13,000. In December last the Treasury approved a further 
loan of £19,857 for the distribution of power to the Leo- 
minster, Weobley and Kingston areas. In January the Cor- 
poration put forward an urgent request for sanction to the 
expenditure of a further £34,750 to furnish a transmission 
line and equipment to Ross and Lydbrook; for the Rotherwas 
sub-station; and for two-thirds of the low-pressure distribu- 
tion cables. This sanction was given, and a loan advanced 
subject to the deduction of any amount received from the 


* HM. Stationery Office. Price 3s. net. 
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Unemployment Grants Committee. The expenditure, there- 
fore, amounted to £67,607 up to the end of the year covered 
by the report. ‘To complete the scheme further sections are 
required for (a) Ledbury and the Frome Valley area at a cost 
of £14,400; (b) Pontrilas and the Golden: Valley area at a 
cost of £7,400; and (c) a third of the low-pressure distributors, 
costing £5,000. Owing to the present financial stringency it 
has been decided to defer this part of the scheme. It is con- 
sidered that the work already done will serve to prove the 
success of the scheme. In recommending loans the Com- 
missioners stipulate that the net profits derived from con- 
sumers on the lines provided by means of such loans shall. 
unless otherwise approved by the Commissioners, be applied 
to further extensions of the scheme, and that the scale of 
charges to consumers connected to these lines shall be subject 
to the approval of the Commissioners, who will see that no 
loss is incurred by the Corporation. Summing up the 
financial position, it is seen that, whilst the rural communities 
get power and light, the revenue received gives the city the 
use of modern plant and equipment, together with a lower 
selling price for electricity. The cost of the plant, if the, 
scheme is successful, will not fall upon the ratepayers or 
consumers, but will be defrayed by the general revenue, the 
greater part of which will come from outside the city 
boundaries. Thus the city ratepayers possess a reasonable 
prospect of becoming the owners of a valuable plant within 
2% years without any call upon the rates. The Commissioners 
say that although it is too early to form precise conclusions 
as to the success of the scheme on its financial side, the ex- 
periment has gone far enough to remove all doubts as to the 
readiness of the rural population to use electricity for light 
and power when once it is made available. The authorities 
have many applications for priority of treatment from owners, 
farmers, and all kinds of industries, in every area served by 
a transmission line. The preliminary canvass shows that non- 


users will be a negligible minority in every district. Apart 
from the advantages obtained by its use, electricity in the 
area is no dearer than is usual in most urban areas. The 
Commissioners were impressed by the numerous uses to which 
electricity is put. They found it being used, inter alia, for 
corn grinding, chaff cutting, cake breaking, pulping roots, 
milking, sawing and pumping. Farm houses, farm buildings, 
and cottages are electrically lighted, and electric ironing has 
become popular. Power 1s aiso used in cider making—an 
important local industry—sheep shearing, stacking, thrash- 
ing and cleaning grain, and in churning and milk separat- 
ing. So far no steps have been taken to introduce appli- 
ances for ploughing and draining, but a scheme has been 
considered under which mole drainage and ploughing tackle 
would be hired out to farmers, and electric winches taking 
the place of steam winders. Power would be supplied to the 
fields by overhead distributors carried on Callender’s collap- 
sible steel poles, and to the winches by c.t.s. cable wound on 
spring drums. Some figures regarding the larger under- 
takings using electricity in the area are given in the report. 
There are two sawmills employing 80 people; two wheel- 
wrights and blacksmiths with 20 employés; two flour mills 
with 90 hands; two cider works employing 100; two laundries 
(35); and an ironworks (35). Applications have also been 
received from a wire works and a timber moulding mill em- 
ploying 1,000 and 100 men respectively. 

The electro-culture investigations at the Imperial College 
of Science and Technology are briefly reported upon. The 
Electro-Culture Advisory Committee of the Ministry of Agri- 
culture and Fisheries has come to the conclusion that electri- 
fication of crops by an overhead discharge is capable of bring- 
ing about increased growth and yield. Further research into 
the best conditions for bringing this about was to have been 
undertaken during 1921 and the Commissioners recommended 
a grant of £1,365 for this purpose. 


ELECTRICAL APPARATUS IN THE HOME. 


Tue second of the series of Salesmanship Conferences 
organised by the British Electrical Development Association 
was held in the rooms of the Chartered Institute of Patent 
Agents, London, on December 16th. Mr. J. W. Beauchamp 
(Director of the E.D.A.) presided, in the absence of Mr. 
S$. T. Allen (President of the [.M.£.A., and Chief Electrical 
Engineer at Wolverhampton). 

paper on * The Selling of Domestic Electrical Motor- 
Driven Appliances’ was read by Mr. E. R. Morton, who 
pointed out that in endeavouring to sell these appliances the 
salesman had at least one great advantage over the heating 
and cooking salesman, because the current consumption of 
the appliances was so small that it very rarely happened that 
any material saving in running costs could be eftected by 
installing a power circuit. Another important asset was that 
every one of these appliances could, if necessary, be operated 
from any lamp socket. There was no vital objection to this 
course, except where the appliance was used in a building 
having a floor giving a good earth. However, it was usually 
so easy to fix up a socket with earth connections that in the 
majority of cases the progressive contractor would throw in 
this if he could secure the order for the appliance. The 
flexible supplied by most makers was suitable for ordinary 
use, but where conditions were likely to be severe it was 
sometimes desirable to fit a length of ¢.t.s. or tough rubber- 
sheathed cable. 

Che difference between success and failure in selling lay 
between a thorough knowledge of the appliances, their appli- 
cation and use, and a want of that knowledge. All the 
electrical appliances for the home were simple in design and 
construction, and a reasonable understanding of their funda- 
mentals should not be beyond the grasp of any individual 
possessed of average intelligence, even if he had not the 
advantages of an electrical or mechanical training. Fortu- 
nately, most makers of domestic appliances were only too 
anxious to give the fullest possible information and instruc- 
tion as regarded their product; the salesman should take 
advantage of this. 

Having become thoroughly familiar with the appliances he 
was going to sell, he would find it very necessary to know 
something of competing machines. In the two main appli- 
ances available to-day, vacuum cleaners and clothes washers, 
there were many varieties, and he must be able tactfully to 
dispose of his competitors’ claims to superiority. In doing 
so, however, it was vital that he. must not suggest that the 
competing electrical appliance was no good at all; if he could 
not sell his own appliance on its merits he should not foster 
any idea in the mind of the general public that anything 
electrical did not. fulfil its function. If a salesman were 
asked why his appliance cost more than a similar machine he 
should have no difficulty in explaining, because he was sell- 
ing, not only an appliance, but an investment, which norm- 
ally would not require replacing for a good many years. It 
was possible to show that price differences between compet- 
ing machines was of quite minor importance. These 
appliances needed attention from time to time, such as oiling 


and minor adjustments; he should, therefore, make a point 
of calling a few weeks after the sale to see that the user was 
not only thoroughly familiar with its operation, but was also 
keeping it in order. When making these calls he would 
usually be able to obtain the names of the buyer’s friends 
who might be interested. 

Advertising should be the first step in the selling of appara- 
tus. Probably the cheapest form (apart from getting the 
maker or wholesale distributor to do it) was to use type- 
written letters of an individual character, written so as to 
arouse interest, but without implying any sense of obliga- 
tion. After a few days a call could be made. The door-to- 
door method, quite apart from loss of dignity was, he believed, 
unfertile. Pamphlets could be included with the letter, but 
every piece of advertising matter should clearly give an open 
invitation to see the appliances unuer actuat working con- 
ditions—in the home itself. Once the prospective purchaser 
had used an appliance she was interested in, she was, nine 
times out of ten, loth to part with it. Results from adver- 
tising in local papers, the showing of films in kinemas, ‘solus 
positions on good hoardings, &c., varied much in different 
districts, and should be carefully watched. The best adver- 
tising medium was a good show window. 

On account of the weight and bulk of. washing machines it 
was desirable to arrange for the initial demonstration to take 
place in the contractor's or dealer's showrooms, and later, 
it could be arranged to do an actual week’s washing in the 
home. Even where there was quite a small family the sales- 
man need have no hesitation in putting his figures either 
against the laundry bills or the washerwoman’s fee. 

With regard to ironing machines, while. the roller was 
rotated either by coupling to a washing machine, or with a 
self-contained motor, the shoe was almost invariably gas 
heated. As the average length of the shoe to be heated was 
3 ft. 9 in., the electrical method presented difficulties. Demon- 
stration was necessary, and the salesman who had experience 
of washing machines would not have any difficulty in adding 
this line to his repertory. 

Other machines mentioned by Mr. Morton were the dish- 
washer, a sewing machine equipped with an electric motor 
and foot control, electric fans, &c. ‘The first principle in 
selling these appliances was to get interest aroused before 
stating prices. Good business would only be done with the 
help of a hire-purchase system, no matter at what prices 
appliances were sold. Too little attention had been given to 
the possibilities of hire-purchase systems by electrical traders 
The quality of mind necessary to effect sales was enthusiasm. 
which was difficult to acquire unless one had an intimate 
and first-hand knowledge of the appliances to be sold. 
salesman would be better able to sell if he had electrical appli 
ances in his own house, and could speak with increase 
authority and confidence. 

The central station engineer too often assumed that the 
load was so slight that it was not worth his while to cultivate 
it. That was a short-sighted policy. Possibly most dealers 
could cite instances of new consumers being converted to 
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electric light because it was a necessary preliminary to having 
labour-saving appliances. 

Finally, Mr. Morton urged all salesmen and dealers to 
educate the public, and foster and encourage the all-electric 
home, and the time would come all the more quickly when 
the public would come to the dealer. 

In a subsequent discussion Mr. Noses suggested the use of 
a schedule of prices, as published by laundries, and a com- 
parison between those prices and the cost of doing the wash- 
ing at home, pointing out also the various advantages. With 
regard to cost, the electrical washer.was. much more costly 
than the power-driven washer used in steam laundries, and 
he did not think it was all due to the motor. He did not see 
why it should cost more... The. speaker. also advocated a 
number of improvements to existing types of electric washing 
machines, such as the addition of hydro-extractors and larger 
wringers. With regard to vacuum cleaners, he suggested 
the preparation of a schedule of savings effected by using a 
\acuum cleaner, compared with the cost of extra servants. 

Mr. J. G. Wuyrve said he had made inquiries of a British 
manufacturer about the price of a certain washing machine, 
who had given him a considered estimate of what it would 
vost him to make 50 of those machines, now sold at about 
‘60. The price to a contractor was £35 each. Was not the 
margin between the cost of production and the actual selling 
price now too high? 

Mr. Roperts urged contractors to institute a system of 
maintenance for machines, because there was a feeling 
umongst the public generally that anything to do with elec- 
tricity did not need attention. With a washing machine in 
ae own home he saved from 15s. to 18s. per week on laundry 
bills. 

Mr. W. E. WarriLow said the cost of a washing machine 
had a great deal to do with slow sales. Another disadvant- 
age was the noise it made in operation. These conferences 
had thrown into the boldest possible relief the necessity for 
something more than merely individual effort. He had 
noticed that at Felixstowe a public wash-house had been fitted 
up Where the public could do washing with electrical ma- 
chines. As to the vacuum cleaner, was it not time that they 
had a standard machine? 

Mr. Youne said the only way, to his mind, to sell electrical 
appliances to the public was for the manufacturers to adver- 
tise in the daily Press first. Salesmen should think of 
methods of educating servants. The only way to get washing 
machines into a house was by the hire-purchase system. As 
to high prices, he did not blame manufacturers entirely, 
because they had to do a great deal of experimental work, 
and if they got no return for that he was afraid there would 
be no inducement to try. Something might be done to reduce 
the noise of vacuum cleaners. Reductions in the price of 
electricity were necessary, and would lead to much business. 

Mr. PRENTICE, speaking with regard to the noise of vacuum 
cleaners, suggested their installation in the cellars of houses, 
and plugs in each room, to which vacuum cleaners could be 
attached, so that the noise of the motor would be in the 
cellar and the weight would be reduced. As to the extensive 
use of washing machines in America, he had been told that 
they were used a great deal in factories for washing bolts 
and nuts, so-that the domestic side was not the only outlet. 

Mr. Nosss did not consider the central dust removal plant 
scheme would be practicable except in such places as hotels 
wnd other large buildings. He did not think the noise was « 
serious disudvantage. 

Mr. Fak supported the view that the big stores should be 
asked to help in bringing the value of electrical machines to 
the notice of the public. Once the demand was created the 
price would go down. The noise of the vacuum cleaner was-a 
matter of the design of the motor, and directly the design was 
improved the cost would go up. 

Mr. Poouey urged the necessity for getting the architect and 
the builder to lay out a part of a house where all domestic 
duties could be performed, and where electric labour-saving 
appliances could be fitted up. There could be electric motors, 
und the whole of the apparatus could be driven from a short 
length of line shafting. 

Mr. Harrison, an American, dealing with the extensive use 
of washing machines in America, said the modern machine 
did not make much noise. It was extensively used in 
apartment houses in America, and the only noise was the hum 
of the motor, which was very small. A good many o! the 
apartment houses in the United States were equipped with 
washing machines by the owners before the tenants moved in. 
With regard to methods of selling, when dealers were enthu- 
siastic they would get busy; a dealer or salesman who had 
not sufficient faith in the apparatus he was selling to use it 
it his own home could not be successful. 

Mr. Patmer urged that the supply authorities should do 
nore to give a supply of electricity, and not keep people 

‘iting for an indefinite period. 

Mr. Morton, in reply to the discussion, said he did not 
with the provision of drying apparatus with washers. 
\rtificial drying made the clothes grey. unless bleaching pow- 
ders, which were destructive: of: clothes, were used. -The 
present-day wringer was sufficiently large to bis mind, he 
canse it wonld take the largest blanket that could be bought. 
‘ith regard to prices, and the £60 washing machine, he 
pointed ont that the propaganda work had to be done mainly 
by manufacturers at the present time. As to maintenance 


of washing machines, he suggested that free maintenance 
should be given for a time. Advertising was very. necessary, 
but the biggest advertising campaign in the world would fail 
unless the general public could walk into a dealer’s shop and 
see the goods. Many a dealer had not even a vacuum cleaner 
in his showroom, much less a washing machine. He did not 
favour the idea of going to the big stores. The contractors 
could get into more intimate touch with their customers than 
could the big stores. Although he agreed that the architect 
und the builder should be educated, they wanted to get 
electrical appliances into the houses already built. Whilst 
also agreeing that it was difficult to obtain connections for 
electricity, Mr. Beauchamp had told him that there were 
nearly a million houses electrically equipped in the country, 
so that if only a small proportion of those were supplied with 
appliances there would be a good return. 


NEW ELECTRICAL DEVICES, 
AND PLANT. 


FITTINGS, 


Readers are invited to submit particulars of new or improved devices 
and apparatus, which will be published if considered of sufficient 
interest. 


The ** Benjamin”’ Lightmeter. 

That there is a growing recognition of the vital importance 
of correct lighting in industry is evidenced by the many enter- 
prising concerns which have entirely remodelled their lighting 
installations. In making these improvements it is necessary 
to decide how much light is needed for various industrial 
processes, and to have a means of verifying the results by 
actual measurement. 

A little device recently perfected—the ‘* Benjamin ’’ light- 
meter, fig. 1—meets these requirements. It consists of 
a@ compact and well-finished lightproof box, utilising inside 
a small lamp of known candle power which illuminates a 
graduated standard surface against which the actual illumina- 
tion at any point can be compared. No technical knowledge 
is required to use the instrument effectively, and it can be 
carried about as easily as a small camera. It can be con- 
nected to any 4-volt (2-cell) accumulator or dry battery, and 
a certificate is supplied with each instrument by the manu- 


Fic. 1.—Tar BensaMin LIGHTMETER. 


facturers showing the battery voltage and current used in the 
calibration of the scale. Photometric balance is obtained by 
moving the top screen backwards and forwards ‘until the 
grease spot in the centre attains the same degree of lumino- 
sity as the comparison screen surrounding it. The illumina- 
tion in foot-candles is then indicated in the opening imme- 
diately above. To measure candle power, the instrument is 
held at a definite distance in feet from the light source to be 
measured, with the screen directly facing it. The reading 
in foot-candles when multiplied by the distance squared will 
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Fic. ov LIGHTMETER, AND SCALE, 


give the candle power of the source. The range of the stan- 
dard instrument is from 0.5 to 2 foot-candles, but this can, 
of course, be varied for special purposes if desired. A section 
showing the’ interior is given in fig. 2, which also shows the 
graduation of the scale. 

The lightmeter is made by Bensamin Exectrric, Lirp., Brant- 
wood Works, Tottenham, N.17. The inventor and patentee 
is Mr. Haydn T. Harrison. 
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An Electric Siren. 


Fig. 3 illustrates an electrically-driven siren, one of a num- 
ber of types manufactured by Messrs. Gent & Co., LtD., 


Faraday Works, Leicester. This is a “ two rotor ’’ machine, 


Fic. 5.—A “ Two-roror SIREN. 


” 


ene rotor having eight ‘* voices ’’ or vents, and the other six- 
teen. As many as eight rotors giving different tones can be 
supplied. An  adjustable-programme contact-maker for use 
with sirens is shown in fig. 4. This apparatus is driven by 
an impulse clock movement, and contains an aluminium 
wheel, I2 in. in’ diameter, provided with 288 holes, 


Fic. 4.—ApDJUSTABLE-PROGRAMME CoNTACT-MAKER. 


representing every five minutes for 24 hours. By inserting 
pins into selected holes, any programme of tunes may 
fixed: These pins make contact by pressing two springs to- 
gether for a few minutes before the signal is required, and 
when the actual moment arrives, another pair of contacts is 
made, completing the circuit of a relay which cuts in the 
power to the siren. 
A Pulpit Lighting Fitting. 


Tae LopGe Fittings Co., Lrp., 57, Albert Road, Aston, 
Birmingham, the patentee and sole manufacturer ot the 
** Classic ’’ pulpit or desk fitting described in the ELecrrical 
REVIEW some time ago (17/12/20, p. 799), has introduced a 
less expensive fitting on the same lines. The diameter ot the 
reflector is 13 in., and its length is 7 in. One lamp only is 
fitted, adjustment is made by the movement of the swivelled 
legs. The fitting hus been named the “ Classic Junior.” 


Electricity for Collieries.—In a paper on ‘* Public v. Pri- 
vate Supply from a Colliery Standpoint,”’ recently read before 
the Yorkshire branch of the Association of Mining Electrical 
Engineers, Mr. Robert Nelson sums up as follows: In mines 
where no electrical plant exists, and where it is desired to 
supplant steam winders, &c., there is no question but that a 
supply from a public undertaking is to be preferred. This, 
not only on account of the initial cost of an installation, but 
also because of the intermittent nature of a colliery load, 
which necessitates the putting down of a large plant, which 
will have to give a light output for long periods. In the case 
of collieries which already have some generating plant of 
moderate efficiency, the author considers that a change from 
private to public supply will almost always be found bene- 
ficial, mainly for the same reason—high peaks of short dura- 
tion. Public supply authorities, who, at first, were dubious 
about sunplying collieries, have come to appreciate that the 
peay loads of individual collieries so arrange themselves as to 
give a reasonable load factor on the system as a whole; they 
are therefore now generally agreeable to supply on specially- 
arranged terms. Where a colliery has a large surplus of coke- 
oven gas there are many advantages in co-oneration with a 
public supply authority. i.¢.. the running of a surplus-heat 
generating station feeding into the authority's mains when 
excess energy is available. 


HIGH TAXATION: ITS CRUSHING EFFECT 
ON INDUSTRY. 


Tue following is a copy of a letter which was forwarded on 
December 19th to Sir Robert Horne, the Chancellor of thy 
Exchequer, by Col. O. C. Armstrong, the President of the 
Federation of British Industries. The mass of evidence cu}- 
lected by the Federation from the chief industrial centres vf 
England, Scotland, and Wales shows that the present burdey 
of taxation is crippling the efforts of manufacturers to recover 
and extend their foreign markets, and is stifling the possi- 
bility of a trade revival, which is so urgent if an alleviaticoy 
of the present unemployment position is to be brought about. 

The Federation in this communication warns the Govern- 
ment of the certain consequences that will result if taxation 
on industry is maintained at its present high level. As 
already stated in the E:ectricaL Review, the organisation is 
pressing the Chancellor of the Exchequer for a reduction uf 
_ Income Tax and the abolition of the Corporation Profits 
Tax. 

[cory.] 


" To The Rt. Hon. Sir Robert 5. Horne, G.B.E., K.C., M.P., 


The Treasury. 
Whitehall, S.W.1. 
Sir, 

The Federation of British Industries has just concluded its 
annual investigation into the effects of the past year’s taxation, 
and the views of industry as to the future. In the course of 
this investigation general meetings were held at Sheffield, 
Nottingham, Bristol, Swansea, Leicester, Dundee, Edinburgh, 
Glasgow, Newcastle, Northampton, Birmingham, Liverpool, 
Manchester, Bradford, and Leeds, at which unanimous reso- 
lutions in the most emphatic terms were passed demandiny 
the abolition of the Corporation Profits Tax and an immediate 
and substantial reduction in the rate of the Income Tax. 

The fall of prices and values during the past year has been 
unprecedented both in extent and rapidity, with the result 
that the effects of taxation have been felt by industry with 
peculiar severity. 

The capital resources of many industries have already been 
strained to the utmost by the need for larger working capital 
to meet post-war conditions of production, and the operations 
of the Excess Profits Duty have prevented the accumulation 
of reserves sufficient to meet so serious a crisis, while enor- 
mous local taxation and the Corporation Profits Tax still 
further depleted the available resources of industry during 
the year. 

Under these circumstances the burden of Income Tax at a 
high rate, assessed upon the average of the three years which 
included the greatest industrial boom in history, has assumed 
crushing proportions, and many firms have already been 
driven to impair their future productive capacity by paying 
the current year’s taxation out of capital or by loan. 

It is fully realised that high taxation has only been one 
among the many contributory causes oi the present depres- 
sion. It is, however, the only one of these causes which can 
be mitigated promptly by the independent action of His 
Majesty’s Government. 

The chaotic condition of the exchanges, the adverse finan- 
cial and political conditions prevailing in many of our principal 
markets, and the general disorganisation of the world’s com- 
mercial system are all susceptible of remedy, but the remedy 
will take time, and most of these factors will still be in 
operation to restrict trade and hamper production during the 
forthcoming year. 

Under these circumstances it was the unanimous opinion of 
the District General Meetings that any attempt to maintain 
taxation at its present level during the forthcoming year must 
at best seriously retard any industrial recovery, and at the 
worst may involve a permanent diminution in the productive 
capacity of the country. 

The evidence brought forward at these meetings by speakers 
from all industries showed that the present rate of taxation 
is stifling initiative, postponing development, and crippling the 
efforts of manufacturers to recover and extend the foreign 
markets, which are, now of such vital importance to the wel- 
fare of the country. i 

The Federation warned the Government last year that in- 
dustry anticipated the most serious results from a continuance 
of high taxation. The meetings of this year afford overwhelm- 
ing evidence that this warning was fully justified, and have 
disclosed the gravest alarm as to the future if the present level 
of taxation is maintained. : 

The Federation desire to urge you most earnestly to con- 
sider the grave danger to the economic position of the country 
which will be involved by disregarding this warning a secon( 
time, and to realise that the question is not now one of mere 
hardship or even of possible disaster to individual firms, but 
whether the whole industrial system of the country can pos 
sibly withstand any prolongation of the strain to which it 
has been subjected. 

They feel that it is outside their province to suggest to you 
the means by which a sufficient reduction of taxation cou! 
be rendered possible. They wish, nowever, to place on recor’ 
their conviction that under the present circumstances Gover! 
ment activities must be reduced substantially below their p'’ 
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war level. They are fully aware that such a reduction will 
involve the sacrifices of many activities admirable in them- 
selves and valuable to the country, but it is, in their opinion, 
better to face these sacrifices now when so doing may avert 
still more serious consequences, than to postpone them to a 
future date, when the ruin of industry and a dwindling 
revenue will force them upon the country. 

They trust that the Committee which has been sitting under 
the chairmanship of Sir Eric Geddes will be able to suggest 
to you economies sufficient to enable the necessary reduction 
in taxation to be effected immediately, since they are con- 
vinced that such a reduction would have a psychological effect 
both at home and abroad which would be of the utmost value 
at the present moment in restoring confidence and enterprise, 
and indeed might of itself alone provide a sufficient stimulus 
to start the revival of trade which is so.urgently needed. 

They are firmly convinced that «a substantial reduction of 
taxation would in a short time so increase the general volume 
of trade as to yield a larger revenue than could possibly be 
hoped from its maintenance at a higher level. 

The Federation feel that they would fail in their duty as the 
responsible and representative organisation of industry in this 
country if they did not use their utmost endeavours to im- 
press upon you and upon. His Majesty's Government their 
firm conviction that any step, however bold, is preferable to 
the certain consequences of the maintenance of taxation at its 
present level. 

I am, Sir, 
Your obedient servant, 
9. C. ARMSTRONG, 


December 19th, 1921. President. 


THE DUNDEE SYSTEM OF HEAVY-DUTY 
HOUSE WIRING. 


Masor H. Ricwarpson, electrical engineer to the Corpora- 
tion of Dundee, who is one of the most prominent supporters 
of reform in methods of charging for electricity, hold also that 
in the lay-out and erection of-*‘ all-electric ’’ house installations 
the methods of wiring on the multiple distribution or central 
distribution systems, generally used are much too costly and 
cumbersome, if it is the intention to use electricity for heating 
and cooking purposes or for any of the other uses to which it 
may be put. “ All-electric ’’ houses, so far as the wiring goes, 
would appear to be an effort to reinforce the walls of the house 
by means of cables, or conduit, culminating in long rows of 


Fic. 1.—Tue SHOWING D.P. 
Fuses Over Doorways. 


distribution fuses fitted in glass cases. in perhaps three or 
four parts of the house, and finishing up at the meter with 
elaborate porcelain handle fuses and d.p. main switches need- 
ing only a switchboard attendant for operation and mainten- 
ance to complete the picture. 

We have only to watch our gas competitors pipe and fit up 
a similar house to realise that if electricity is to make any 
headway at all existing methods of wiring must be altered and 
brought down to the level of the common gas main, run all 
over the house and tapped off as required for lighting, cooking, 
or heating. Gas has all along offered a single medium for 
lighting, heating and cooking, and electricity can now do like 
wise through the introduction of the multi-part tariff, so far 
‘s the rates of charge are concerned. 

With this purpose in view the Dundee Corporation Elec- 
tricity Supply Department recently drew up a special lay-out 
in wiring and fitted up a seven-roomed house, including the 
usual scullery, kitchen, and bathroom. Briefly, the method 
of wiring adopted is as follows (it being assumed that a bulk 


Fic, 2.—Tae Drawine Room, 
SHOWING INVERTED REFLECTOR. 


supply is being given on the two-part rate of charge for all 
purposes) :—Metallic-sheathed surface wiring is used through- 
out. From the street service connection, at which point there 
is the usual d.p. switch and fuses, a main twin cable of suit- 
able capacity (not less than 7/.029) is taken round the passages, 
landings or corridors of each floor of the house. Depending on 
the style, shape, and size of the house, it may often be possible 
to run one ** arterial ’’ main for the whole building and later, 
if necessary, make a “ ring’’ main of it. The main cables 
ure kept at the height of the architraves of the doors, all pos- 
sible advantage, of course, being taken of existing mouldings 
to hide the presence of the cable, to which any of the present 
day surface wiring systems admirably lend themselves. Over 
each doorway is placed a d.p. porcelain bridge fuseboard (see 
fig. 1), comprising two bridge fuses (of not less than 25-A capa- 
city) into which the “ arterial’? main is looped as it runs 
from doorway to doorway. From each set of fuses another 
* arterial ’’ main < less than 3/.036) is run round each 
room at about the height of the door or picture-rail, and can, 
if required, also be completed as a “‘ ring’ main. From these 
auxiliary mains and fuses controlling the respective rooms are 
then taken the necessary lamp leads and heating and cooking 
plugs. The lighting of the living rooms and bedrooms has 
been carried out by bracket fittings on the walls (figs. 2 and 3), 
the whole of the lights and power plugs in the respective rooms 
being controlled by a s.p. master switch placed at a convenient 
height on the wall at the door. Each bracket is given a pro- 
jection of about 18 in., and is fitted with an inverted type 
shade giving an indirect effect from the ceiling. An extra 
switch lampholder is shown fitted to the elbow of some of the 
brackets, for connecting up small auxiliary apparatus, such as 
kettles, toasters, irons, &c., but in practice these were not 
found satisfactory, and it has been decided to substitute a two- 
pin 5-A socket and plug mounted on the base block of the 
bracket light. Each bracket light has a switch lampholder 
fitted with *‘ chain-pull ’’ action. It should be the endeavour 
to place these bracket fittings from 2 ft. to 2 ft. 6 in. from 
the ceiling, and they should be placed on opposite walls in 
equal numbers, depending on the size of the room to be lit. 
The wall sockets and plugs with the control switches are 
brought down and fixed on the wall wivnin easy reach (gener- 
ally at a height of 4 ft. 6 in.) at whichever part of the room 
the heating or cooking apparatus is required. As a rule, the 
lighting brackets are kept at about the height of the main wire 
running round the room. 

The chief advantages claimed for such a method of wiring 
are that there is always at hand a heavy main to each room, 
which can be conveniently and easily tapped for extensions; 
fusing devices are cut down to a minimum; separate systems 
and central distribution boards are unnecessary; expensive 


Fic. 3.—A Beproom. BOowL-FIRE 
PLUGGED INTO SWITCH-BASE. 


ceiling fittings or electroliers are done away with; a complete 
installation for lighting, heating, and cooking can be carried 
out quickly and expeditiously in houses at present using other 
methods, without a great deal of preliminary work and with a 
minimum of trouble and annoyance to the tenant; and the 
installation can be added to with ease on the rare occasions 
when this would be necessary. 

It might, of course, be argued that switching has been re- 
duced much below requirements, and that the installation 
generally is crude and old-fashioned, being laid out somewhat 
on the lines of the old “‘ tree "’ distribution system. To a cer- 
tain degree that may be so, but the average house installa 
tion is generally only fitted up to meet existing needs; 
consequently, when ‘it is the wish to add one or two 
radiators or a small cooking stove, the wiremen have to be 
called in to run a special circuit right back to the service con- 
nection, the existing installation in nearly every case being 
much too weak to carry any of the present day apparatus for 
heating and cooking. 
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RAILWAY ELECTRIFICATION. 


By Sir VINCENT L. RAVEN, K.B.E., M.Inst.C.E., M.1.Mech.E, 


(.Abstruct of Paper read before the Nontu-East Coast Lysrivurion ENGLNEEKS AND SHIBULLDERS.) 


THIS paper deals in'a general way with some of the advantages 
Which resulb trout the substitution of electric steal 
jocomotive operation. Laken as a Whole, it Wil be shown 
that the advantages can au show dette nnaticial econulby 
in operating expenses, 

Lie mechanical disadvantages of the steam locomutive may 
be briculy summarised as fouows :— 

‘The locomotive being a complete independent unit, its 

, po\wer cannot be greater than tne capacity of the bower. 

fo increase the boiler capacity obviously unplies in- 
creased dimensions and weight, both of which ofter grave 
diiticulties with regard to clearances und strengthening of 
bridge. structures, 

{tis known that on many railways in Britain the limit 
of weight has been reached, and iurther development of 
power 1s only possible at enormous expense. 

the boiler, cylinders, valve gear, crankshafts, and all 
reciprocating parts are costly to maintam. ‘Lurntables, 
fueling plant, and water supply appliances must be pro- 
vided. 

Lhe cab is small and open to the weather, involving dis- 
comfort to the locomotive crew. 

‘Lhe locomotive radiates heat and uses coal all the time 
steam is up, that is, during many hours when it is doing 
no work, and either standing by or coasting. 

The wear and tear of the locomotive on the track is 
considerably increased by the impossibility of accurately 
balancing the reciprocating parts. 

The electric locomotive is not hampered by any of the above- 
mentioned objections. In addition, it possesses other impor- 
tant qualifications, such as :— 

Simplicity of mechanical construction and operation. 

Increased power of acceleration, 

Higher scheduled speed due to the possibility of heavy 
short-period overloads resulting in more frequent service 
and increased use of existing tracks. Uniform turning 
effort resulting in a better factor of adhesion at starting 
and on gradients. 

Absence of all reciprocating movement and accurate 
balance of all rotating parts. 

Facilities for driving from either end of a locomotive. 

Accessibility of mec chanical and electrical parts. 

Better*accommodation~for- locomotive-crew by reason of 
increased cab area, and by closing in and heating the cab. 

Possibility of coupling two or more locomotives together 
under the control of a single driver. 

One essential difference in operation between an electric 
and a steam locomotive, where the former can show a very 
definite advantage,” lies in the preparation and setting-by of 
the locomotive. 

An electric locomotive is always available for service at a 
moment's notice, since the electric motors only reqttire that 
they ‘should be ke clean, lubricated, and provided with 
brushes in order that they may be always ready for immediate 
use by simply connecting them to the distribution line. In 
order to start up an electric locomotive which is standing, the 
driver only has to step on board, close certain switches, and 
move “the controller handle. When*the day’s work is over, 
nothing has to be done except ordinary examination, oiling, 
and cleaning for next trip. 

On the other hand, the precess of preparing a steam engine 
forSduty involves considerable time and labour. About three 
hours: before we driver and fireman come on duty, the steam 
raiser has to make up and light the fire and attend to it 
until the driver takes charge, after which it takes the driver 
and fireman about sixty minutes to complete the preparation 
of the engine for its day’s work. While the engine is at work, 
water and coal have to be taken, and very often the fire 
has to be cleaned and made up. 

After the day’s work is finished, the fire has to be thrown 
out and fire-bars cleaned, smoke-box ashes to be thrown out 
of the smoke-box, and the tubes have to be cleaned by com- 
pressed air. The top of the brick-arch has to be cleaned down 
and the brick-arch itself has to be renewed frequently. About 
every sixth trip, the boiler washer has to clean the boiler 
to keep it fit for producing steam. lhe boilersmith has to 
examine and renew the lead plugs, and attend to leaky tubes 
und many of the other small repairs to the boiler in order 
to enable the engine to run its stipulated mileage. The shed 
fitters have a large number of working parts to keep in order 
which have no corresponding part on an electric locomotive.. 

Then again, when the electric locomotive has been put into 
service it can remain at work continuously for at least twenty 
hours. in every twenty-four, as the lubrication and the small 
umount of cleaning necessary for the electrical equipment can 
be given by the crew at wayside stops, during running and 
between trips. 

It may be contended that the driver will be fully occupied 
during running in, watching signals, and controlling speed, 


und will not be able to attend to these small items; but it 

iuust be remembered that, although a second man is not 

requived in the operation ul an electric locomotive, it has 

suv lar not been usual to allow one-man operation. ‘Ibis means 

that the second man in the cab will have pienty of opportunity 

to uttend to cleaning and inspection of ull parts w here this can 
be done without interfering with the running. 

fherefore, an electric locomotive reed only go into the 
sheds in the ordinary way for cleaning and inspection of brake 
blocks and certain of the less accessible parts between the 
frame. On the steam engine, however, the boiler, fire, and 
smoke-box, in addition to the much larger number of mechani- 

cal parts, such as cylinders, valves, tuk motions, &€., are 
responsible for a considerable amount of time taken up in 
examination, and attention which might otherwise be utilised 
for hauling trattic. 

Due to these two differences in operation, therefore, namely, 
preparation for service and ordinary service attention, the 
electric locomotive can be longer in revenue-earning service 
than the steam locomotive; thus, provided traffic conditions 
will permit, the electric on these two counts alone is capable 
of dealing with a considerably larger ton mileage than the 
steam locomotive. 

Although the electric locomotive may be capable of remain- 
ing in service for a longer period of the day. than the steam 
locomotive, it is not possible to obtain the full advantage due 
to this feature without adopting some system of “ pooling.” 
The crew of the electric locomotive cannot remain at work 
for a longer period owing to present- day regulations. The 
objections which are made to “ pooling’ steam engines do 
not hold good in the case of electric locomotives. The number 
of adjustinents that are required in the case of a steam engine 
and the fact that a reasonable period must be allowea for 
making these adjustments between trips, added to the differ- 
ence in the running made by the care or carelessness o1 the 
driver, and the natural disinclination of one man to do those 
things which another has left undone, add considerably to 
the difficulties of ‘* pooling ’’ steam engines. On the other 
hand, due to the simplicity of control, in the case of the 
electric locomotive, there is no objection to “* pooling’; and 
so full advantage can be taken of their capacity for working 
longer hours. 

In addition to this, since the only requirements of the 
electric locomotives in the ordinary condition: of service con- 
sist of cleaning and adjustments carried out in the ordinary 
routine inspection, it is possible when sume occasional derange- 
ment of schedule occurs, to keep these engines in continuous 
service for two or three days, by omitting the cleaning and 
routine inspection for that period. Such an extension of time 
in service would not be practicable with steam working. This 
advantage applies particularly to the case of the electric 
shunting locomotives, which are frequently kept in service for 
six days continuously. 

On the North-Eastern Railway the result of the Newport 
und Shildon working between 1914 and 1920 is in accordance 
with the following statement (nine months’ average) :— 

1914 (steam). 1920 (electric). 
Train miles per train hour... Pr 65 8.8 
Wagon miles per train mile ... A 44 53 
Wagon miles per train engine hour 208 379 

The mileage run by the electric engines to-day is 116 train 
miles per day per engine in traffic, as compared with 55 for 
the’ steam engines in 1914. 

The fundamental difference between an electric locomotive 
and a steam engine lies in the fact that while the latter 
generates its own power, the former is only a transformer of 
the power which is generated at the power station or stations 
into haulage power on the track. One consequence of this 
difference is that the working of a steam engine depends to a 
large extent on the skill of the crew in attending to the fire 
and the water level, and in looking after a large number 
of mechanical parts, and generally nursing the engine so as to 
get the best out of it. The working and condition of an 
electric locomotive are not nearly so dependent upon the skill 
of the driver and his assistant. Full power is always available, 
and the ptwer and speed which can be developed at any 
moment are only limited by the initial design of the electrical 
equipment and by the mechanical construction. 

The driver of an electric locomotive need never hesitate to 
exert the full power for the sake of nursing the locomotive, 
and all trains within the limit of !oad for which the loco- 
motive is designed can be hauled up the maximum gradient 
at full speed. It is evident, too, that the over-load capacity 
of the generating station or stations will be very much greater 
than that of a single boiler mounted on a steam locomotive ; 
and since the capacity of an electric motor is in practice only 
limited by heating effect, it follows that an electric locomotive 
is capable of a very large overload for a short period. - That 
is to say, that provided the arenes work performed does not 
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exceed that Tor which the locomotive was designed, the work 
done may, for short periods, be greatly in excess of the 
average. The result of this is that the speed, when climbing 
a gradient, can be much greater with an electric locomotive 
than with a steam locomotive of the same nominal horse- 
power, because the extra work done by the former is compen- 
sated for by the light duty during periods of running on the 
level and on falling gradients when the motors have time to 
cool down. 

The limitation of boiler capacity in the case of a steam 
engine combined with the different characteristics of steam 
and electric locomotives, gives the latter cn additional advan- 
tage in the question of speed on gradients. As the governing 
tactor in the power of a steam engine is the capacity of the 
boiler, which is practically a fixed quantity, the horse-power 
output of the locomotive is approximately constant over a wide 
range of speed. In other words we maximum pull of an 
electric locomotive can be maintained until a certain definite 
pre-arranged speed is attained; whereas a steam locomotive 
can only exert its maximum pull at the moment of starting, 
alter which the pull is reduced as the speed increases. Thus 
the speed of the train falls to a marked extent whenever the 
train has to climb a gradient. This reduction of speed on a 
gradient is not nearly so marked in the case of the electric 
locomotive, for there being no similar limitation to the amount 
of power available, the relation between speed and tractive 
ellort is quite different, and the demand for greater tractive 
effort is supplied by a higher output from the power supply 
system. Thus, when determining the initial characteristics 
of an electric locomotive for a given service, the speed up the 
ruling gradient can be fixed at any desired value; and since 
the efficiency is practically constant over a wide range of 
load, the speed on the level can be maintained at the same 
value, if desired, without loss of efficiency. In comparison 
with steam engine working, where the speed is greatly re- 
duced on a gradient, this enables a much higher average speed 
to be maintained over the whole line; which is equivalent 
to saying that with electric working the general average speed 
can be considerably increased without any increase in the 
maximum speed, 

If other factors, such as drawgear and braking facilities 
permit, this characteristic of. electric locomotive operation 
would allow goods trains to travel at an average speed more 
nearly approaching that of passenger traffic. The result of this 
would be a more regular flow of traffic over the line, and the 
necessity for side-tracking the goods trains to allow passenger 
trains to pass would be reduced. It is a fact that a higher 
general average speed of travel increases the total capacity 
of the line. 

In certain cases, owing to this characteristic alone, where a 
line is being worked at its maximum capacity under steam 
operation, and is yet unable to deal with the required traffic, 
a substitution of electric for steam engine working would 
avoid the necessity for incurring ‘arge capital outlay in 
doubling or quadrupling the track ind providing additional 
passing places, &c., which would have tm be undertaken in 
order to work the traffic without gaining the additional advan- 
tage obtained by electrification. 

\ further.advantage which can be obtained owing to this 
increased average speed of travel is better traffic working. In 
dealing with the traffic carried a greater number of trains 
can be run, and these trains complete their journeys in less 
time than with steam working, thus enabling better use to 
be made of the available rolling stock. This is particularly 
true in the case of goods wagons. ihe percentage increase 
in the speed will be greater in the vase of the goods than 
in the case of the passenger trains, and so the saving in 
wagons, due to the increased mileage which wagons wiil be 
able to work annually, will be particularly striking. 

\s an example of the savings which may be effected in 
certain cases directly due to the advantage of electric loco- 
motive operation as just stated, the following data may be 
given. These data refer to a length of single track on an 
existing steam railway. The data have been worked out, as it 
has now been decided to make a start with the electrification of 
this section. It should be stated that the case cited 1s one 
particularly favourable to electrification, and it must not be 
assumed that the advantages and gains expected from its sler- 
trification could be obtained in other less favourable cases. 
lhe length of the line is some 250 miles, mainly single track, 
and containing in many places exceptionally steep gradients, 
reverse gradients, and sharp curves. 

The total goods traffic under the conditions obtaining in 1918 
was some 13,000 tons per day dispatched in the direction of 
falling grades, but the traffic is rapidly increasing and the 
estimates are worked out for an assumed traffic 50 per cent. 
in excess of this. In order to carry this traffic it was esti- 
mated by the Railway Company that it would have to 
tnuke deviations, &c., which practically amounted to pro- 
viding double track for some 200 miles and building a new 
line over lighter grades in parts. 

Electrification will obviate the greater part of this expendi- 
ture. The line as worked under steam conditions is divided 
up into six sections, and the train load differs for each sec- 
tion. With electric operation this frequent breaking-up of 
trains would be unnecessary, and the full-weight trains would 
he hauled right through, without alteration. 

re-organisation was calculated to effect a reduction in 
the annual train mileage of through goods trains, of about 


25 per cent. for the same total ton mileage. At the same 
time the rey « speed of travel would be increased, the 
total time for the double journey being reduced from about 
56 hours to 26. The saving in new wagons due to this ac- 
celeration of service was estimated to amount to approxi- 
mately 423 40-ton wagons, or the equivalent. 

Partly as a result of the increased average speed and partly. 
as a result of the longer time that electric locomotives can 
be kept in service as compared with steam engines, a con- 
siderable saving can be effected by electrification in the total. 
number of engines that is required to deal with any given 
volume of traffic. On the Chicago, Milwaukee and St. Paul 
Railway, 45 electric locomotives have replaced 112 steam loco- 
motives. 

Electrification has enabled about 30 per cent. more tonnage 
to be dealt with in about 80 per cent. of the time formerly 
required under steam operation, which means an effective: 
increase in the capacity of the line due to electrification of 
32.5 per cent. 

Due to its uniform turning efforts, the electric locomotive 
has a further advantage when starting trains. In the case 
of the electric engine the increase of the effort at starting 
above the normal effort is greater than in the case of the 
steam engine, and can be kept up for a longer time. For 
example, take the case of the passenger locomotive whose 
average or continuous rating is 1,400 b.h.p. If such an electric 
engine started with a pull of 17 tons, it could maintain this 
pull up to a speed of 45 m.p.h. At this point the b.h.p. ex- 
erted is about 1,900. If necessary when accelerating up a 
—. grade, this locomotive can produce as much as 3,000) 
-h.p. 

The result of this is that trains started by electric locomo- 
tives can get away quicker than if started by steam engines of 
equivalent average rating. The advantage of this is chiet:) 
apparent in the case of stopping passenger trains, when by 
increasing the acceleration, the average speed can be con- 
siderably raised, and goods trains when starting from inter- 
mediate stations, and especially when coming out of refuge 
sidings after a passenger train has passed. If an electric 
engine stands for an hour on an up grade there is no reduc- 
tion in its maximum pull. When a steam engine stands for 
some time the cylinders are cooled, and the engine cannot 
exert its maximum pull until they are heated to about the 
temperature of the entering steam. It has been observed 
that this reduction of pull due to cool cylinders is as much 
as 25 per cent. a) ; 

As there is no necessity for taking in water for electric 
locomotives—with the exception of the small quantity that 
may be required to steam-heat existing passenger stock in 
certain cases—it is unnecessary to provide either water columns 
or troughs on lines designed for electric operation. Similarly, 
there is no need to provide coaling stations, coaling plant or 
ashpits for electric operation. When an existing line changes 
over from steam to electric Working, the delays caused by 
taking in water or fuel and raking out ashes are eliminated. 
Again, electric locomotives are designed for double end driving, 
and there is no need for turntables or the delays in ~ 
engines; thus in these items, time can again be saved an 
added to the useful working time that the engine is in service. 
Further, because the electric locomotive requires no attention 
whatever whilst lying by, a saving can be effected in the 
crew’s time, since it is unnecessary for an electric locomotive 
to be in charge of the crew while it is lying over. It can be 
locked and left in a safe place. In the case of a steam engine 
the time occupied in ineffective locomotive duties is over 25 
per cent. of the total enginemen’s time. ie 

A very serious disadvantage of steam operation is that the 
steam engine radiates heat and uses coal all the time that 
steam is up, that is during many hours when it is doing no 
work, and either standing by or coasting. On the other hand, 
the electric locomotive uses no power whatever (except for 
lighting and heating the cab) unless actually running and 
doing work. This saving in fuel consumption, rendered pos- 
sible by the adoption of electric working, is becoming in- 
creasingly important as the high price of coal suitable for 
steam locomotive firing is more and more pronounced. But 
the main fuel saving which can be introduced by electric 
operation, is due to the very much more efficient combus- 
tion of fuel in power stations, than on individual engines. 
This is one of the greatest advantages to be obtained by elec- 
trification. 

On the Chicago, Milwaukee and St. Paul Railway, one unit 
of electrical energy does the work of between 6 and 7 lb. of 
coal on steam locomotives. With an up-to-date power station, 
a unit of electricity is produced with less than 2 lb. of coal. 


(To be concluded.) 


The British Industries Fair (Birmingham).—There is an 
entry of 500 exhibitors, and many of the exhibits will be much 
larger in bulk than previously. On January Ist the work of 
equipping the three great aerodrome sheds at Castle Bromwich 
will be commenced. This section of the fair will again be under 
the joint organisation of the Birmingham Municipality and the 
Chamber of Commerce. The president is the Lord Mayor of 
Birmingham, and Mr. H. O. Worrall (Worrall & Co., Ltd., 
leather manufacturers) is the chairman of the council. 
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NEW PATENTS APPLIED FOR, /921, 
(NOT YET PUBLISHED.) 


Compiled for this journal by Massrs. Ssrton-Jonszs, anp 
Patent Agents, "bas, High Holborn, London, W.C. 1, 


32,963. ‘‘ Electromotive drives for calculating machines." Optische Anstalt 
C. P, Goerz Akt. Ges. December 8th. (Germany, December Lith, 1920.) 

32,971. “ Variable inductance and transformer coils for wireless circuits 
and formers therefor.’’ G. H. Moody. December 8th. 

32,976. ‘* Oscillation generators.’’ Western Electric Co., Ltd. December 
8th. (United States, December 22nd, 1920.) 

32,917. ** Telephone systems."’ Western Electric Co., Ltd. (Western Elec- 
tric Co. Inc.). ecember 8th. 

32,981. Electrically-operated sound-producing horns for motor vehicles.” 
C. W. Inggs and H. Lucas. December 8th. 

32,982. ** Incandescent electric lamp holders,” J. R. Sibils. December 8th. 

32,987. “‘ Connection of windings to commutators in dynamo-electric ma- 
chines.” W. B. Sayers. December 8th 

32,997. “* Devices for registering telephone calls.” J. Hutcheson and J. 
Hutcheson & Co. December 8th. 

32,999. “* High-frequency telephony.’’ Ges. fur Drahtlose Telegraphie and 
H. Gewecke. December 8th. (Germany, January , 26th.) 

33,011.“ Cross current recooling installations.’ C. Kohler. December 8th. 
(Switzerland, December 31st, 1920. 

33,033. ‘* Apparatus for reducing interference of atmospheric, &c., disturb- 
ances during the reception of wireless telegraphic signals.’”” J. K. Hele. De- 
cember 9th. 

33,042. ‘* Emergency portable signalling apparatus for mines.” T. Hall. 
December 9th. 

33,047. ‘* Railway or tramway rail joints.” E. C. Strong. December 9th. 

33,051. *“* Electrical switches and operating gear therefor.”” W. G. Pipkin 
and Verity's, Ltd. December 9th. 

. “* Electric fuse boards.’’ 
and F. H. Reeves. December 9th. 

33,098. “ Electric feeder connectors for contact rails on electric salewers. ed 
Callender’s Cable & Construction Co., Ltd., P. V. Hunter, and J. Mather. 
December 9th. 

33,099. ‘* Supports for electric cables, pipes, &c.’’ Callender’s Cable and 
Construction Co., Ltd., R. A. D. Macalister, and 1. S. McCallum. Decem- 
ber 9th. 

33,119. ‘* Means for mounting and driving magneto-electric machines.” J. 
White. 9th. 

33,121. Sparking plug.”’ J. E. Temple. December 9th. 

33,128. ‘* Multi-pole sparking plug.” F. L. Eldridge. December 9th. 

33,129. ‘* Machine switching telephone exchange systems.’’ Coventry Auto- 
matic Telephones, Ltd. (F. R. McBerty) and Peei-Conner Telephone Works 
(McBerty). December 9th. 

33,132. ‘* Process for increasing frequency.”” H. Sefton-Jones (Lorenz Akt. 
Ges.). December 9th. 

33,135. “* Apparatus for production of high-tension unidirectional electric 
currents.” H. E. Donnithorne. December 9th. 

33,137. “* Electric heating systems.” G. E. Fox and H. G. Hayes. Decem- 


Cable Accessories Co., Ltd., A. Crawford, 


33,151. “Apparatus for electrically precipitating suspended particles from 
fluids.” Siemens Schuckertwerke. December 9th. (Germany, January 14th.) 
33,153. “* Electricity meters.” W. Cross December 9th. 


33,154. “ Appliances for electric arc welding.” A. P. Strohmenger. Decem- 
ber 9th. 

33,160. Transformers.”’ E. "Vedovelli. December 9th. 

33,171. ** Apparatus al electrically precipitating suspended particles from 
fluids.” Siemens Schuckertwerke. December 9th. (Germany, joo 28th.) 

33,196.‘ Electrical flooder and tell tale for carburettors ‘of internal-com- 
bustion engines. T. Cockerill. December 10th. 

‘* Boards for charging torch accumulators.” W. E. Pollard. De- 


cember 10th. 
33,221. “* Electrically-heated kettle, &c.’’ A. L. Large. December 10th. 
33,239. “ Intermittently operating electrically actuated devices.” Magneta 
Time Co., Ltd., and A. "B. Webber. \@cember 10th. 
33,284. Combination couplings for electric conductors."” L. M. Water- 
house. December 12th. 
33,288. ‘* Electrolytic rectifiers.” H. W. Richards. December 12th. 
33,306. ** Process for manufacture fl commutators for electric generators 
and motors.’’ A. Oates. December 12t 
33,349. Drying means for electric pocket, &c., lamps."’ A. O. 
French- Brewster. December 12th. 
33,353. ‘‘ Means for obtaining telephonic modulation of high-frequency 
oscillations. ” C. E. Prince. December 12th. 
354. Oil-brake switch with resistance.” Maschinenfabrik Oecrlikon. 
December 12th. (Switzerland, December 10th, 1920.) 
33,369. ‘“Interrupter for metal-vapour apparatus ignited by high-tension 
— J. C. Pole. December 12th. , (Austria, December llth, 1920.) 
Electrically-operated clocks." C. F. Johnston.’ December 12th. 
33,386. ‘‘ High-tension condensers.” E. Pfiffner. December 12th. (Ger- 
many, January 5th.) 
. “*Cutting-device for travelling threads or filaments.” W. Pool 
and Vickers, Ltd. December 12th. 
33,419. “‘ Aerials for wireless signalling.” H. T. Ellis. December 13th. 
33,420. ‘* Magneto-electric devices.” R. Bosch Akt-Ges. December 13th. 


(Germany, December 13th, 
=< . “ Electric switches.” - H. Hancock and G. A. Russell. Decem- 
ber 13th. 


33,424. “‘ Electric lighting plants for motor-vehicles, &c.” E. B. Col- 

lingham & C. J. A. Owen. December 13th. 
428. “* Earthing metal-sheathed insulated wires and cables for electric 

wiring systems.” F. J. Clarke. December 13th. 

33,434. “ ~ oy =f locking electric-lamp bulbs to sockets.”” H. F. D. 
Jacob. December 1 

33,435. ‘“* Electric a " C. C. Garrard, A. E. McColl & A. H. Rail- 
ing. December 13th. 

33,442. “ Electric resistances.” L. E. Hopkins. December 13th. 

33,445. “* Numbering hine for teleph calls.” C. Paul. December 


33,466. * Auto transformer.” A. Della Riccia. December 13th. (Germany, 
920.) 


33,470. ‘* Automatic electric cut-outs or L. Kahn. Decem- 

ber 13th. (Germany, December 13th, 
473. “* Electro-magnetic wave-receiving “and amplifying systems.” F. J. 

Chambers. December 13th. 

33,476. ‘“‘ Electric clocks, time recorders, &c."’ J. W. Miles & J. S. 
Powell. December 13th. 

33,490. ‘‘ High-temperature electric furnaces.” Westinghouse Lamp Co. 
Doseier 13th. (United States, December 13th, "9905 

33,533. “Insulator for high-pressure electric lines.’ A. Renaudin. De- 

cember 13th. (France, December 15th, 1920.) 

33,534. “* Electrical measuring of sounds or mechanical vibrations.” j. &. 
Barden & Hoffmann Manufacturing Co. December 13th. 

33.536. “Cleaning or regenerating plates of accumulators.” R. G. Reid. 
December 13th. 

33,549. ‘“* Thermionic valve relays.'"’ E. Pollock. December 13th. 

33,550. “ Valves for controlling supply of current to anode of valve of con- 
tinuous wave transmitter."” A. Onwood. December 4th. 

33,556. ‘“* Slip cings for electrical generators.” R. Bosch Akt.-Ges. Decem- 
ber 14th. (Germany, December 20th, 1920.) 

33,559. ‘* Telephone call counting, registering, and recording apparatus, 
&c.”" T. G. Anderson and G. H. Huntsworth. December 14th. 

33,561. “ Means for unlocking magnetically-loc!sed lamps.”” J. Davies and 
(Derby), Ltd., & C, Dawson December 


33 Electric heating of tools of edge-setting, &c., machines.’ British 
United ‘Shoe Machinery "bo. Ltd. (United Shoe Machinery 
December 14th. 
33,569. ‘* Model electric motor.” L. Mynne. — 14th. 
33,580. * Connections for electric &c.”’ W. Hill. December 
33,591. ‘* Electric traction motors.” J. W. Bd , December ber 14th. 
33,614. “Apparatus for registering telephoae calls." D. Rosen. Decem- 


33,619. “Means for preventing removal, &c., of electric lamps, &c., from 
their sockets.”” A. S. Dorsey. Bece 14th, 

634. Coin-collecting means for telephones." F. W. Hall. December 
14th. 


33,635. ‘* Meter registers and control devices tor telephones."’ F. W. Hall. 

33,647. Electric-motor control systems.” Westinghouse Electric and 
Manufacturing Co. December 14th. (United States, December l4th, 1920.) 

33,649. ‘‘ Incandescent lamps.’ British Thomson-Houston Co., Ltd. De- 
cember 14th. (United States, January 18th.) 

33,654. Electrical connecting-devices and lamp-holders."" C. J.  Mar- 
sollier. December 14th. 

33,657. ‘* Armatures of electrical machines.” G, H. Fletcher & Metropoli- 
tan-Vickers Electrical Co., Ltd. December 14th. 

33,663. ‘“ Electrical device for destroying rats."" D. Marshall. December 


33,701. ‘‘ Safety vents for electric motor cases, switchboxes, junction boxes, 
&c.”” F. W. Close and Electric Construction Co., Ltd. December 15th. 
33,706. ‘* Marking and identifying conductors of multiconductor electric 
cables, &c.” E. T. Williams. December 15th. 
33,717. ‘“ Electric resistances.” R. Amberton. December 15th. 
33,726. ‘‘ Thermo-dynamic apparatus.” J. F. J. Malone. December 15th. 
33,731. “Ignition coil and sparking plug tester.” I. Buckley. Decem- 


33,744. * Bringing into and out of electric circuit an inductive resistance 
Davies and A. Soames. December 15th. 
93,747.“ Elcctrie drive for talking-machines.” F.C. Ker & A. McGregor. 
December 15th. 


33,762. ‘* Apparatus for localisation of faults in cables and insulated con- 
ductors.”” V. Planer. <a 15th. (Germany, December 3rd.) 

33,779. ‘* Electric fuses." Clark. December 15th. 

33,785. ‘“‘ Fusible devices he protecting electric circuits.” Me itan- 


Vickers Electrical Co., Ltd. December 15th. (United ol January 25th.) 
33,791. “Thermionic generators.” H. J. ,Round. December 15th. 
33,792. ‘‘ Electrical adaptors, plugs, &c."” A. E. Morgan and J. Saynor. 


Ltd. December 15th. 
33,807. ‘* Electric couplings. ”" W. J. Lovell & S. B. Pratley. December 
ith. 


PUBLISHED SPECIFICATIONS, 


bers in parentheses are those under which the speeifications will be 
bar printed and vpridged, and all subsequent proceedings will be taken. 


1920. 
14,093. ‘“ Electric heaters for heating liquids.’ E. C. R. Marks (Langguth 
and ge May 2lst, 1920. (172,036.) 


15,0 ** Electro-magnetic relays.” ’ Creed & Co,, Ltd., & T. Lenaghan. 
June ord, 1920. (172,041.) Th 
18,277. ** Automatic switch for distant control.” L. L. E. Chauveau. 


— 3rd, 1919. (146,336.) 
“ Electric current cegulating devices. W. H. Glaser & W. H. 
eum. “Ltd. July 23rd, 1920. (Cognate application 23,650 /20.) (172,055.) 
23,196. “* Spa ) for internal-combustion engines. L. Grillette. 
August 6th, 1920. 
24,439. “ Apparatus a ne the energy of waves.’ A. Beldimano. 
Pe 23rd, 1920. (172,07 
24,593. “ tw and motor wheels for automobiles and other road 
vehicles.” G. A. Bishop & R. A. Chadwick. August 25th, 1920. mer 
24,654. “Insulating chain for electric transport lines.” KE. L. Gely. 
August 25th, 1920. (172,091.) 
‘24,835. Electric discharge lamps.” H. Filippo, D. Lely, Jun., & Naam- 
looze Vennootschap Philips’ Gloeilampenfabrieken. August 27th, 1929. 


24, ry “ Electric arc-welding systems.’’ Wilson Welder & Metals Co., 
Inc. June 26th, 1920. (165,760.) ’ 
24,975. ‘Electric switches and enclosure boxes therefor.”” Simplex, Con 
duits, Ltd., & H. F. McLoughlin. August 30th, 1920. 172,102.) c 
25,029. “* Electric water-heater.” R. J. Frost. August 30th, 1920. (172,104.) 
25,033. Telegraphic-receiving and apparatus.” E. C. R. 
— =o A. L. Horn). August 30th, 1920. (172,105 
125. ‘* Means for limiting change of speed in alternating-current genera- 
tore’ T. F. Wall. August 31st, 1920. (Cognate application 13,971/21.) 


” 


“Stopping or slowing of electric motors.” E. M. Medway, E. C. 
Smith, & A. S. Medway. September Ist, 1920. 73,198) 

25,390. ‘ Valve transmitters and receivers for wireless telegraphy and tele- 
phony.” A. K. Macrorie, H. Morris-Airey, and G. Shearing. September 2nd, 


464. electric sub-station systems.” Metropolitan-Vickers 
Electrical Co., Ltd. (Westinghouse Electric & Manufacturing Co.). Septem- 
ber 3rd, 1920. (172,131.) 

25,977. “ Electrolytic rectifier cell.” J. Kremenezky (firm of). March 14th, 


turning-gear for starting internal-combustion engines." 
H. ;_ =. September 15th, 1920. (172,153 
27,339.“ Starting and lighting syste ns for use on motor vehicles.’ Soc. 


Anon. des Anciens Hotchkiss et Cie. and H. M. 
September 25th, 1920. (172,167.) 
1 Co., Ltd. September 28th, 1920. ( 
Sparking- plugs.” A. J. H. Elverson. October 14th, 1920. 
(172,185.) 


29,189. “ Automatic and semi-automatic telephone instruments.’”” Siemens 
Bros., Ltd., & A. Siemens. October 15th, 1920. (172,186.) 

29,383. ‘“ Electric indicator boards and the like.” E. G. Eriksson & K. G 
Jonasson. October 18th, 1920. (172,187.) 

29,891. ‘* Sparking- -plugs.” O. Meissner. June 11th, 1920. (164,705.) 

30,135. ‘ Electrically-driven planers and the like.” L. Miller & Metro- 
politan-Vickers Electrical Co., Ltd. October 25th, 1920. (172,192.) 

34,847. “‘ Attachment or fastening-device for supporting gas and electrical 
fittings, pendants, and the like.” G. H. Tonks. December 10th, 1920. 
(172,223. 

1921. 

1,422. “ Braking-systems for electrically-driven vehicles." British _Thom- 
son-Houston Co., Ltd. March 25th, 1918, (157,721.) > 

6, “ Electrolytic device for increasing the speed of ships.” E. Duteil. 
March "16th, 1920. (160,459.) 

11,121.“ Arrangement of neutral point resistances for electric high-tension 
transmission systems.” Allmanna Svenska Elektriska Aktieoblaget. April 
16th, 1920. (161,955.) 

7,399. Electro-magnetic wave-receiving arrangements.”’ Soc. Francaise 
Radio-Electrique. November 3rd, 1916. (Dividend application on 146,204.) 
165,426. 
“ Incandescent electric ” E. A. Hailwood. August 25th, 1928. 
(Divided application on 24,597/20.) (172,267.) 
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TRADE MARK PROT 
Used _by overnment Depariments, 
_Municipalifies, Railway Companies and 
ontract 
The only DU LE and end 
ad Tape LIMA 
R EDUC ED | SOL — 
PRICES CONNOLLYS(BLACKLED) 
ein oa INSULATED WIRE & CABLE MAKERS 
polite. TOC 
SG ~ALSO~ 
Enamelied,. Silk and Cotton 
Covered Wires & V.1.R. Cabies 
: WORKES BLTCKL EY, 
MANCHESTER. 
Telephone - Cheetham Hill 640 & 64-4. 
Tilers Telegrams: “Connolly's Blackley”: 
a6 E M | 33 Thomas 
Insulator 
088. 
= | | FANS & MOTORS. 
PORT HOLE FANS—SLOW SPEED. 
etd oie And that Service amounts to more than merely taking 
71/21.) your order. From a thoroughly expert investigation of 
E. C your exact requirements to the satisfactory operation of 
ovr product on your Lines, nothing is omitted that would 
d tele- ccatribute to the *‘ Service’’ yeu buy with 4 
‘ THOMAS OUALITY INSULATORS. 
~ JAMES W. GLADSTONE, LTD. 
7°, Honor ‘Roed, LONDON (S.E.), England. 
The Last Word in Fibre!’ 
) 
IZ ED 
FIBRE 
Dutell NOTE CHANGE OF ADDRESS. HE F TS: 
HOGAN -TUBES: GEARS: 
& WARDROP -INSULATORS-WASHERS: 
88. Golden Lane, London, E.C. 1. 
MOSSES & MITCHELL 
SCOLDEN LANE LONDON-EC 
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1The Motor with the 
SILVER FINISH. 


Che success of the 
Scholey Fractional 
H.P. Motor is due to 
design and general 
workmanship. 


SCHOLEY & Co. 


Victory Works, 
CROYDON. 


lephone—Croydon 2164, 


SILK FLOUNCE SHADES 


THE MOST POPULAR SELLING 
LINE IN SILK SHADES. 


PLACE YOUR STOCK ORDER NOW. 


The Flounces are 
made of best quality 
JAP SILK 
trimmed with crystal 
bead fringe, and are 
mounted on polished 
copper-finished bands 
(as illustration). 


Sueplied either 


or Electric Light. 


NOTE THE 
LOW PRICES. 


; 4 12 ” ” 9/- 
A Sample Set of 
Se above will be forwarded, 
STOCK COLOURS. Cok 
Red, Pink, Vieux Rose, Amber, Green, if Sade are eat op, 
Orange, Blue, Gold, Yellow, Emerald. 
SPECIAL COLOURS TO ORDER. 


A. & N. SCAIFE, 


(Derr. 


Wholesale Manufacturers, 
94, Markhouse Road, Walthamstow, London, E.17. 


We have redesigned our Air Damped 
Moving Iron Type Meters, and having 
a good stock can deliver the same day 
as ordered if necessary. 


All recognised Sizes and Scales. 


PRICES RIGHT. 
All Standard Types. 


The Walsall Electrical Co., La. 
Walsall, 
ENGLAND. 


Telegrams: “ ELECTRICAL.” Telephone : 45 WALSALL. 
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BARE, SILK and COTTON 
COVERED and ENAMELLED 
COPPER & HIGH RESISTANCE 
WIRES, CABLES, SHEET 
STRIP and RIBBON. 


THE CONCORDIA ELECTRIC WIRE Co., Ltd., 


TRENT MILLS, NEW SAWLEY, DERBYSHIRE. 


TELEGRAMS: “Polianite, Long. Eaton.” TELEPHONE: Long Eaton 249. 


ASBESTOS and ASBESTIN 
COVERED COPPER and 
HIGH RESISTANCE WIRES. 


ENAMELLED COPPER 
HIGH RESISTANCE 


BELL WIRES & CORDS, 
TELEPHONE CABLES & CORDS. 


CHARCOAL IRON WIRE. 
ARMATURE BINDING WIRE. 
FUSE WIRES. 
MEDICAL CORDS. 


INSULATING MATERIALS 
for all classes of Electrical Apparatus. 


WIRES. 


FLEXIBLE CORDS 
of every Construction, Finish and Size. 


LONDON OFFICE & STORES : 155, Victoria St., $.W. 1.  TELERHOME: Vietona 


Experience 


BRITTAIN’S ELECTRIC MOTOR CO. 


(Formerly LANGDON-DAVIES), 


110, CANNON STREET, Works: FASTDOWN_ WORKS, 
JONDON, E.C.4. 


"Grams : “ Damophon, Cannon, London.” 


DERMODY ROAD, 
LEWISHAM, S.E. 13. 


"Phone : City 2744 (2 lines). 


Makes an Awkward Job Easy. 


HE Flexible Driving Shaft fitted to this new Wolf 

Portable Grinding Machine makes it possible for the 
grinding wheel. to be operated under the most awkward 
conditions, just as easily as if the work was straight- 
forward. Being fitted, if required, with a Mobile 
Trolley, it enables work to be carried out in any part of 
the shop, without the necessity of taking it to the bench. 
Easily operated by one man, this device considerably 
eliminates fatigue, and is a remarkable time and labour 
saver. Manufacturers and Engineers who are anxious 
to increase their output cannot afford to overlook our 
many labour-saving Electric Tools. May we send you 
full particulars of this remarkable labour saver and 
our complete Catalogue? It will place you under no 
obligation and prove of exceptional interest. 


S WOLF & CO., LTD., 
115, Southwark Street, London, S.E. 1. 
Telephones : Central 5172 and Hop 2734. 
Coventry: 6, Warwick Row. 
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HEAD OFFICE. 


HOUSE. 9 NEW 


CENTRAL 
‘1456 WOLVERHAMPTON 


London Office : 


Your. Enquiries are Solicited for :— 


ACCESSORIES 


Ceiling Roses—2 and 3-plate. 

Round Cut-outs—5 and 10 ampere. 

Oblong Cut-outs—5, 10 and 20 ampere. 

Plaster lined cut-outs, 5, 8, 10, 20 & 30 
amperes. 

Counter Weights Sets. 


All the above of BEST QUALITY with heavy brass 
Terminals and of ENGLISH MANUFACTURE 


throughout 


SPECIAL PORCELAINS 


To Customers} Sketches or Samples. 


FIREITE. 


A perfect Insulating and Heat Resisting Porcelain for 
ELECTRIC FIRES, SPARKING PLUGS, ELEC- 
TRIC FURNACES, etc., moulded or threaded to any 
desired design. 


The ELECTRIC & ORDNANCE 
ACCESSORIES Co., Ltd., 


(Proprietors, Messrs. Vickers, Limited’, 


Clincher. 


Offices & Works :—Havelock & Shelton Potteries, Hanley, Stoke-on-Trent. 
- - Vickers House, Broadway, London, S.W.1. 


CLEATS. 


2-Way and 3-Way. 


PLEASE ADDRESS ALL ENQUIRES TO HANLEY. 


= 
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SMITH AND COMPANY 


(Incorporated in the LONDON ELECTRIC WIRE CO, and SMITHS, Ltd.). 


WIRE 


100 Per Cent. Conductivity. All sizes to ‘OO1. 


Psy ne Hard Drawn H.C. Copper Line Wire; Special Tinned Wire. 


TRADE BARK 


COPPER TROLLEY WIRE, 
SPECIAL SECTIONS. 


BRONZE TROLLEY WIRE, 


MAXIMUM TENSILE STRAIN, DURABILITY AND CONDUCTIVITY. 


SILICIUM BRONZE WIRE 


“C” QUALITY FOR TELEPHONE LINES, &c. 
PHOSPHOR BRONZE SPRING WIRE. 
Aluminium Wire and Strip for all Electrical Purposes. 


Anaconda Works, Salford, MANCHESTER. 


Immediate Delivery. 


WALL PLUGS OF 


INCLUDING 


3-AMP. FLUSH. 
5-AMP. ORDINARY. 
5-AMP. HANDSHIELD. 
10-AMP. ORDINARY. 
10-AMP. HANDSHIELD 


(as illustrated). 
10/15-AMP. HANDSHIELD. 


10-AMP. LONG-HANDLE 
HANDSHIELD. 


5-AMP. COMBINED SWITCH 
AND WALLPLUG. 


10-AMP. COMBINED SWITCH 
AND WALLPLUG. 


10-amp. Hand-Shield Type. 5 and 10-amp. Combined 
(Actual Size.) Prices on Application. Switch and Wall Plug. 


The 


Hendon House, 57, Upper Thames Street, London, E.C. 4. 


‘Phone: CITY 4047. Telegrams: “ UBBECOLITA, CANNON, LONDON.” 
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Reliability is the es- “33375 

sence of the country ah 
house lighting job, 
=] and in the end it de- 
= pendson the battery. 


=) Make sure of relia- 

bility by specifying 

“ Tudors.” 

They mean _ profit 

and goodwilltoyou , 


Our expert advice in 
thechoice and assist- 
ance in_ installing 


Write us to-day. 


Sole Manufacturer. dom : 


cel UDOR ACCUMULATOR 


2 Norfolk St. Strand.London. 


W.C. 2. 


3508. Telegrams: Subconical. strand London. 
orks: 


Contractors to H.M. Admiralty, War Office, Royal Air Force, Post Office and Foreign and Colonial Governments. 
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POWER WITH ECONOMY. 


MIRRLEES-DIESEL 
OIL ENGINES. 


British Made. 


Best and most reliable for Electricity 
Works and Private Power Stations. 


375 B.H.P. Mirrlees- hirrlees-Dieset Engine. 


Buy from the Makers with th with the Longest Experlence. 


MIRRLEES, BICKERTON & DAY, 


LIMITED, 
HAZEL GROVE, ~-STOCKPORT. 
LONDON OFFICE: 


“MIRRLEES HOUSE,” 7, Grosvenor Gardens, WESTMINSTER, $.W.1. 


Polyphase Motors. 


Squirrel-cage and slip-ring types, 
all standard voltages and cycles. 


3 to 50 Horse-power. 
Good stocks and quick deliveries. 


We guarantee our Moters and Apparatus installed in the United Kingdom against 
RRRAKNMOWN for 12 months from date of invoice. If during that period 
repairs are necessary we undertake to carry these out free of charge, provided 
that such machines have been properly erected, and suitably protected against 
undue overloading, and that the damage does not arise out of wilful neglect. fire, 
flood, or ordiaary wear and tear, but if a breakdown results from wear and tear 
we will make good the damage to the machine, It is understood that the motor 
or parts of same requiring repair shall be returned to our Works carriage paid. 
We do not hold ourselves responsible for repairs made or attempted to be made 
without our sanction. 

This Guarantee is limited to the original purchaser, and is subject-to our 
Representatives having access to the motor for the purpose of inspection at all 
reasonable times during the period of Guarantee. 


Marshall & Plumtree, Ltd., 


20, High Holborn, London, W.C. 1. 
7144, 


Made in Tinned Steel, 
Enamelled Bright Red with 
vanised Iron bottom. 


Capacities 6 to 50 Gallons. 


Polished Brass Force-Pemp, simple in 
onstruction, screwed into place and 
removable for filling Cabinet from a — | 


Also makers of Waste Oll 
Filters, Cisterns and 
Settling Tanks. 


A. C. WELLS & Co., 101a, Midland Rd., 
St. Pancras, LONDON, N.W. 1. 
Works: MANCHESTER. 


CONDUIT 


ings 


Stamped Slip Fittings 
a Speciality. 


“ CONREX” “ CONREX” 
Patent Inspection Patent Inspection 
Normal Bend. Tees. 


Wide range of Fittings, 
Accessories and Tools in 
Stock, including Rawlplugs 
for fixing. Prices quoted 
to your specification :: 


Send for fully Illustrated List. 


TELEPHONES: 
Office : - Holborn 123. 
Stores : - - - » 5456, 


ELECTRIC RADIATORS. 


New Lists Now Ready. 


REDUCED PRICES. 


MANY NEW DESIGNS. 


SOUTHERN ELECTRIC Co., Ltd., 


138, Southwark Street, 
LONDON, S.E. 1. 


. 
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1897-1918 


Of age but still growing. 


Increasing sales for over twenty-one years not ‘only 
show that the design is right, and up-to-date all the 
time, but also indicate what is even more important, 
that the workmanship is sound and that the switches 
stand the rough handling for which they are intended. 


DORMAN SMITH 


ORDSAL ELECTRICAL WORKS, SALFORD, MANCHESTER. 
LONDON OFFICE: 17, VICTORIA ST., WESTMINSTER, S.W. 1. 
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INDUSTRIAL ELECTRIC 
MOTORS. 


ake 


THREE-PHASE SLIP-RING INDUCTION MOTOR, 
CLASS A.G.S. PROTECTED TYPE. 
FITTED WITH SHORT-CIRCUITING AND BRUSH-LIFTING 
DEVICE. 


THREE-PHASE SQUIRREL CAGE 
INDUCTION MOTOR, CLASS 
ENCLOSED VENTILATED TYPE. 


“English Electric” Motors combine 
all the latest developments in elec- 
trical and mechanical design and are 
the product of the amalgamated 
experience of the various works of 


the Company. 


A wide range of types has been 


DIRECT CURRENT MOTOR CLASS 
C.B., ENCLOSED VENTILATED TYPE. 


designed, and we are therefore in 
the unique position of being able to 


supply machines suitable for all 
industrial purposes. 


THE 
ENGLISH 
ELECTRIC 
COMPANY, 


LIMITED. 


Should you require advice as to 
the type or size of motor that will 


best meet your requirements, the 


experience of our engineering staff is 


at your service. = 


Standard sizes ready for 
immediate delivery. 


| 
HI 


WORKS : 


Wil 


DICK, KERR WORKS, PRESTON. 
PHENIX WORKS, BRADFORD. 


ORDNANCE WORKS, COVENTRY. 
SIEMENS WORKS, STAFFORD. 
WILLANS WORKS, RUGBY. 


QUEEN’S HOUSE, KINGSWAY, LONDON, W.C. 2. 


TELEPHONE: HOLBORN 830. TELEGRAMS; “ENELECTICO, WESTCENT, LONDON.” 


| 


il 


| 


3 


| 
it | 
|_| 
= 
| 
B 


Duncan Watson & Co., 
Electrical Engineers, 
61/62, Berners St., London, W. 1. 


Established Quarter of a Centary. 


OUSEWIVES who take pride in the 
cleanliness of their home will thank 
you for introducing the two home 

labour savers—Rotapex and Apex. Your sales 
are helped by our advertising. When the 
housewife comes into your shop—see that you 
are ready—it means money to you. 


“UNTIZED™ ELECTRIC WASHER 


OTAPEX is the 
electric washer 
that revolution- 

ises home washing. 
A real washer that 
doesn’t have to be 
coaxed — shorn of 
all the complications 
associated with me. 
chanical washers. The 
housewife can use it 
and will use it when 
she sees the simplicity 
of it. As to construc- 
tion—here again is expressed all 
that is latest and best. 


There’s business for 
you in Rotapex, too. 


PEX — the better suction 
A cleaner—has strong claims 
on the house-proud woman 
who knows how clean the home 
should be. Light, portable, con- 
structed on sane, simple lines, 
there is no better cleaner, and the 
housewife knows it. Show it to 
her — sell it to her. But first 
examine Apex construction your- 
self. You. will know then that 
your sale will be easy. 


There’s money in Apex 
for you—ask us how. 


CL, SUCTION CLEANER 


Both Rotapex and Apex can be seen 
any time at our showrooms—you ¢an 
send your clients, toe, Your interests 
are protected. 


Ask alse about Econe and Sante 


Vacuum Cieaners. 
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What you want 
at the price 
you want. 


There is one thing you can always 
depend upon getting when dealing 
with us, and that is a “square 
deal.” | Whatever it is you order 
you can rely on the goods being 
the best of their class and quoted 
at rock bottom figures. The man 
we cater for is the keen buyer, the 
expert purchaser who very properly 
desires to buy in the best market, 
and who knows “ quality” when 
he sees it. 


To such we issue a cordial invita- 
tion for enquiries. Our Stores 
have been enlarged, and carrying 
as we do, ample stocks of Z Drawn 
Wire Lamps (and other makes), 
Electrolux Cleaners, &c., we can 
despatch promptly. 


We have introduced a novel type 
of indirect bowl fitting. This is 
translucent, and can be supplied to 
resemble plain or coloured marble. 
It is light, strong, and cheap. 
You should call and see it. 


Z Electric Lamp & Supplies Co., Ltd., 


73, Newman Street, London, W.1. 


Telephone: Telegrams: 
Museum 4650/1. * Zedellam, Phone, Londen." 


BRANCHES: 
8, Church St,, Colmore Few. 
BaisTot : 59, Victoria Street. 
Dusuin: South Anne Street. 


‘ts 
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ARE MAKERS OF 
WATER LEVEL— 


INDICATING, 
RECORDING and 


ALARM APPARATUS 
For RESERVOIRS, FILTER BEDS and 
IMPOUNDING TANKS. 


SEWAGE AND STREAM RECORDERS 
Mechanically or Electrically Operated. 


ELECTRICAL— MECHANICAL— 
FOR FOR 
SHOWING AT WORKING 
A DISTANCE. LOCALLY. 
Pen and Ink and a INSTRUMENTS. 
Posteard hring full SUITABLE FOR 
details. TRANSPORT. 
FARADAY wes 


FACTORY :—Faraday Works, LEICESTER. 
CYENT & OC) LONDON :—26, Victoria Street, $.W. 1. 
NEWCASTLE-ON-TYNE :—Tangent House, 


62, Blackett Street. 
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ELECTRICALLY- OPERATED 


SPEED 


CENTRAL BUILDINGS 
WESTMINSTER - LONDON $1. 


For durability, economy, 


above all, for steady . 
light— instal 

‘Chey save) HINDLEY” . 
VERTICAL GAS 

ENGINES. .... | 


Made in units up to 250 Kw. 
For Direct-Coupling to Electric Generators. 


Also VERTICAL HIGH-SPEED 
STEAM ENGINES. 


LET US SEND YOU FULL PARTICULARS. 


E. S. HINDLEY & SONS, 
BOURTON, DORSET, 


AND 
11, Queen Victoria Street, E.c. 4. 


= 


Articles of 

WELDED 
WROT STEEL 
are stronger. 
neater 
&better 
than riveted 
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4-volt,” 20 amp -hour factual) 
Celluloid cases only. 


AS SUPPLIED TO:— 
The Manchester Corporation. 
The Grimsby Corporation. 
The Brighton Corporation. 
The Witney Urban District Council. 
The me mae Electric Light & Power 
Ltd. 


The Folkestone Electric Supply Co. 
The North Metropolitan Electric Power 


Supply Co 
The Northwich Electric Supply Co. 
The Automobile Association & Motor Union. 
The Cambridge University. 
Pirelli-General Cable Works, Ltd. 
British Insulated & Helsby Cables, Ltd. 
The Commercia/ Cable Co. 
Callender’s Cable & Construction Co., Ltd. 
The Great Eastern Railway. 
The Dublin & Lucan Electric Railway Co 
London & South-Western RailwapCo., 


And most of the Leading Houses in the 
Electrical Trades. 


SEND FOR PRICES NOW. 


The CITY ACCUMULATOR Co., 


75, GREAT EASTERN STREET, E.C. 2. 


BLOGK TYPE 


SURPLUS GOVERNMENT STOCK. ABSOLUTELY NEW. 


CONSIDERABLY BELOW COST. 


Only a limited ro of our original stock of 26,400 left. Send 
your enquiries before it is too late. This offer cannot be repeated 
when present stock is sold. Unobtainable elsewhere at our price. 


These Accumulators have no plates to buckle. Internal short-circuiting is impossible. Will hold their charge for months. 


LIBERAL DISCOUNT TO THE TRADE. 


“The Autocar,” July 26th, 1920, gave an unsolicited 
article referring to our remarkable offer to supply the 
finest Accumulator on the market at a price unheard 
of before, and recommended owners of cars, who are 
desirous of equipping their cars with an efficient lighting 
set at a hargain price. to communicate with us at once, 
A detailed and instructive scheme of wiring these cells 
in parallel, together with diagram, was given, We have 
had this article reprinted. 


LET US SEND YOU A COPY. 


The 6-Volt and 10-volt sets are supplied with strong Teak Cases, 
fitted with vutside terminals (as per illustration), brass hinges 
and fastener and solid leather straps. 


6-volt. 20 amp,-hour (actual). 
Supplied with or without Teak Outer Cyses. 


’Phone: 1338 Clerkenwell. 10-voit, 20 amp.-hour (actual). 


MANCHESTER : 


16 & 16a, Jacksons Row, Deans sate. 


LONG-BURNING, STEADY-BURNING. 
For Arc Lighting, Cinematograph and Searchlight Work. 


Prices and Particulars from the Sole Agents for the United Kingdom and Colonies : 


Sloan 


8, 10 & 12, GOLDEN LANE, LONDON, E.C. 1. 
TELEPHONE : Clerkenwell 2032 (4 lines). 


Conrad 


In buying Conradty’s Carbons you can rely on 
(1) Reliability and Uniform Quality. 
(2) Prompt Delivery. 


TELEGRAMS : Slonetric, Barb. London. 
Branches: 


| EDINBURGH : | GLASGOW : 


79, 81 & 85, Hanover Street. 27, Hope Street. 
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APEX IRONCLAD 
WATERTIGHT SWITCH & FUSE 


GLASGOW PATTERN 


Knife Switch operated by the exclusive 
APEX quick make and quick break move- 
ment on four contacts.. The possibility of 
destructive arcing is reduced to a minimum. 
A particularly useful and reliable model. 


Fuses are Porcelain replace- 
ment Home Office Type. 


Type No. 501.—D.P. or T.P. as illustrated, 30, 
60 and 100 amps., 500 volts. 

Type No. 401.—D.P. or T.P. Switch only, 30, 
60 and 100 amps., 500 volts. 


Fall particulars and prompt 


THE ELECTRICAL REVIEW. 


Right through 


the complete series of Apex Switch Gear 
—the perfected Apex movement is used. 
Every Apex must operate correctly— 
quite independently of the user. Care- 
lessness of the grossest kind cannot 
prevent it functioning either to the “on” 
or to the “off” position rapidly and 
effectively. There cannot possibly be 
any intermediate position ; and then all 
contacts are broken or made simul- 
taneously—which means that risk of 
arcing is reduced to the minimum. 


66 APEX 399 
IRONCLAD 
SWITCHGEAR 


Take an opportunity of inspecting any Apex 
Switch—note the sweet, smooth silkiness with 
which contact is made or broken—try to do 
something wrong — then note the general 
excellence of design, construction and work- 
manship — and you will make Apex your 
standard for every job requiring an ironclad 
switch. In addition to the models illustrated, 
Apex Switches are made in Side Handle type 
with and without H.O. Fuses, Watertight 
Switch Fuse, and Mine Type Switch Fuse 
for fiery mines — all of them ironclad. 


delivery of Apex Switchgear from: 


FOSTER ENGINEERING CO., Ltd., 
Morden Works, Wimbledon, London, S.W. 19 


Telephone: 1800 Wimbledon (three lines). 
Telegrams: FOSTERACO. WIMBLE, LONDON. 


DOWNES & DAVIES, 
1 & 3, Stanley Street, Liverpool. 


Televhone : Central 5794 and 5473. 
Telegrams: UTIS. 


THE SUN ELECTRICAL CO., Ltd., 
118-120, Charing Cross Road, London, W.C.2. 


Telephone: 7766 Gerrard (four lines). 
Telegrams: SECABILIS, OX, LONDON. 


DRAKE & GORHAM Wholesale, Ld. 
67, Long Acre, London, W.C. 2. 


Telephone: 4850 Regent (three lines). 
Telegrams: DRAGORLITE, RAND. LONDON. 
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BRITISH INGLILATED & HELSBY CABLES — Manchester, 
Leeds, Newcastle, Lublin Belfast. 
DAAAE. & 
¢ Lwerpool . 

DOWNES DAVIES.—Yanchesi®r Liverpaol. 

BERRYS ‘ELECT L”°—Langan; Mancheser. 
ENGLISH ECECTRIC- SIEMENS SUPPLIES London. 

SUN ELEETRICAL* L7%-Londar. . -. | 

SLECTRILAL SUPPLIES £78 London Manchester... 
LCD ELELTRIE MANFE: CL? L” Bristol ¢ Wales. 
JC WHITE ~ Manchester 


TAPPLIANCES 


HAM WHOLESALE London, Manchester 


OF YOUR PANELS 


MAKES AN ENGINEERING JOB. 


WRITE FOR SAMPLES 


REDUCE costs by using the Cneaper - than - Wood 

“WELCO” SLOTTED STEEL BARS for al. 
Fixing Framework, for all Switch, Meter, Fuse, Service 
and Starting Panels and for Buildings and Partitions 


NO FORGING. NO DRILLING. 
NO TAPPING. NO FITTING. 


Manufactared in Mild Steel in 
CHANNEL BARS. ANGLE BARS. 


lin =X lin. x 4 in. per ft. 9d. lin. < lin. x 4 in. per ft. 9d. 
lb in, 1 in. * shin. 1/1 in, x & in. 1/. 


FLAT BARS. 
1 in. per ft. 6d. 
xX din. ,, 10d. 
1/2 


Supplied in Random Lengths, 6 10 ft 


100 ft., plus 10%, f.o.r. Birmingham. 


150, Alma Street, BIRMINGHAM. 


Quantities of less than 
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COTTON & SILK. 


d 
| ALL COLOURS. 
. STOCK SIZES (in Inches). 
5 SLOT INSULATION 6x9 7x I 9x14 | Ix 15 
1 x 24 12 x 12 12x 18 | 13x 16 
DIELECTRIC STRENGTH, 500 to 700 VOLTS PER MIL. | sx 18 | 8x21 18x 20 
18 x 24 | 


> | 
2) 
< 
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Carefully packed in non-returnable crates 
containing 10 Boards, 80 Insulators, 


MAGNET WIRES 


FIREPROOF. MOISTUREPROOF. ACIDPROOF. and 40 2-in. No. 12 Fixing Screws. 


Easy to stack, and can be given out in 
a serviceable condition, 


LITZENDRAHT 


= HIGH FREQUENCY CABLES. 
= HONEYCOMBE COILS. 


MOLYBDENUM WIRE 


ALL SIZES UP TO 001 dia. 


PURE PARA TAPE. 
FINELY WOVEN ASBESTOS TAPE. 


PACKAGE CONTAINING | 
INSULATORS ond 
FIXING SCREWS. 
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STANDARD INSULATOR Co.,L™_ 
: 99 & SALUSBURY ROAD, 
_ KILBURN, LONDON, N.W. 6. Z 
_ MOULDED INSULATORS _ 
EBONITE or VULCANITE. = 
HIVOLTSIT or STABALIT. 
Z Perfect Insulation. High Dielectric Strength. = 
: WIRELESS INSULATORS A SPECIALITY. = 
Belden Five-ply 
_ The 100 % Efficiency MAGNET WiRE. _ Backboards 
: ENAMELLED. SILK. COTTON. i for mounting 
Fuses, Meters, &c. 
= = These are made from the most 
= = carefully selected hardwood five- 
VARNISHED ply boards. They are particularly 
5 INSULATED TUBING z strong, and owing to their con- 
2 = struction, are not liable to warp. 


W. T. HENLEY’S TELEGRAPH WORKS CO., LTD., Blomfield St., E.C, 2. 


. 
ie 
+ + 
4 


[December 30, 1091. 


FOR 
POWER FACTOR 
IMPROVEMENT—- 


The merits of the self-starting 
synchronous motor are becoming 
more fully realised. 


Such motors start up like 
ordinary induction motors 
and pull themselves into syn- 
chronism. No skilled atten- 
tion is required. 


They improve the power 
factor and drive useful load. 


SELF-STARTING 


has taken a leading part in the development of this 
class of motor, being the first machine of its type 
built in this country. 


YEARS, 


First supplied about 12 years ago, it proved a 
great success, and many similar motors ranging in 
size between 50 and 1200 K.V.A. have since 
been installed for improving power factor whilst 
at the same time driving :— 


Air Compressors, Pumps, 

Blowers, Line Shaftings, 

Fans, Textile Machinery, 
Etc., Etc. 


If you are troubled with low power factor, we invite 
you to consult us. Our wide experience in power 
factor correction is at your service. 


| LANCASHIRE 2 


ASSOCIATED WITH 


ey R Y p if O & ELECTRICAL 


TRAFFORD PARK WORKS, MANCHESTER. 
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RADIATORS. 


GRILLS. 


FACTORY | 
HEATERS. 


GARAGE 
HEATERS. 


Bliss Presses are to be found every- 
where. Here is one punching out . \epiiieeees-—— 
Pole Pieces, complete, at the rate of 
500 an hour at Newcastle-on-Tyne. 
*t experiment yourself, but take 
advantage of our past experiments. 
Get into touch with us to-day, we 
ean help you. 


E. W. BLISS Co., 4, Poceck St., London, $.E.1. 


at 4, Norwich Union Chambers, Birmingham. 


(Reg. Design) | 
678644,., 


wa 


ELECTRIC FIRES, Ltd., NORWICH. 


Cheapest to buy, to install & to maintain 


If you require an A.C. Motor by all means get a Watt 
Motor. is is a great advance on ordinary induction 
motors. Itis moreefficient. Its chief feature is its high 
starting torque. Immediately it is switched in full load 
torque is developed, the starting current being only 50 % 
above normal amperage. In spite of their superiority 


cost less than others. Less to buy, less to install and 
less to maintain. Starting gear is unnecessa:y. Only 
a main switch is wanted. For driving pumps, presses, 
machine tools, etc., Watt Motors are ideal. 


We will be glad to quote you. 
Sizes 1—75 H.P. delivered from stock. 


Watt Motorr Ltd. 


PREMIER. HOUSE, 
150 SOUTHAMPTON ROW, 


LONDON, 
W.C.L 


"PHONE: MUSEUM 3561 
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Complete 


Electrical Equipments 


for Every Industry. 


The illustration shows a recently completed 
Curtis Turbo-Alternator—the largest power 
unit constructed in the United Kingdom— 
designed and built at the Rugby Works of 
this Company. 


The capacity of this turbo-alternator is :— 


30,000 kW, (40,000kVA), 3 phase, 6,600 volt, 
50 cycles, 1,500 r.p.m., 200 Ib. per sq. in. 


gauge steam pressure, 28} in. vacuum. 


Electrical Plant of Every Description 
for every Industrial Service, 
is Manufactured by 


THE BRITISH THOMSON-HousTON Co., LTD., 


Electrical Engineers & Manufacturers, 


Head Office & Works: Rugby, England. 


B.T.H. PRODUCTS. 


Steam Turbines. 
Turbo-Compressors. 
Blowers, Exhausters. 
Generators, A.C. 
and D.C. 
Rotary Converters. 
Motor Generators. 
Phase Advancers. 
Slip Regulators. 
Switchboards. 
Industrial Switchgear. 
Motor Control Gear. 
Motors, A.C. and D.C. 
Electric Locomotives. 
Train Equipments. 
Tramway Motors. 
Magnetos. 
“Fabroil” Silent 
Pinions. 
Flow Meters for Steam, 
Air, Water and Oil. 
Lighting Fittings. 
Mazda Lamps, vacuum 
and gasfilled. 
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THE FIRST ENTRY 


FOR 


JANUARY ere 
| 


g 


SIEMENS BROTHERS 


MANUFACTURERS. 


General Offices and Works: 


WOOLWICH, 


Telegrams: Telehhone: 


SIEMENS, WOOLWICH. CITY 640 (7 ines). 
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We are now receiving 
regular shipments of 


ITALIAN ALABASTER BOWLS. 


On View at our Showrooms. 


M. CARSON, 
BUNAILL 


THE 


ASSOCIATED ELECTRIC TRADERS, LIMITED, 


MATERIALS OF fl KINDS, 2 Perey st. Tottenham court Road, 


THE ELECTRICAL SUPPLIES CO. 


Proprietors :—THE E. S. Co., Ltd. 


“THE LIGHT HOUSE,” 


233, Tottenham Court Road, London, W. 1. 
we are ACTUAL MANUFACTURERS 


SILK SHADES. 


BIG REDUCTION IN PRICES THIS WEEK. 
RING wmuseum 2516/7. 


| TRADE COUNTER for ALL ELECTRICAL SUPPLIES 8.30 a.m.—6 p.m. 


MANCHESTER— MIDDLESBROUGH— 
10, Greenwood Street, High School Chambers, 
Corporation Street. Albert Road. 


VeHITTALL + 
BIRMINGHAM. 


PRICES 
QUOTED 


APPLICATION, 


PROMPT DELIVERY. “SSS 
a E GUARANTEED QUALITY. SS 
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We manufacture these machines in various 
types to suit all conditions of service. 


For every situation we can offer you a 
machine that will give entire satisfaction. 


Our twenty years’ experience in the manu- 
facture of motors and dynamos enables us 
to offer the right type for the job. 


-Motors and Dynamos 


for all conditions of service. 


“*Magnet,”” Manchester. 741 Openshaw. 
“Orders,” Cannon, London. §370 City. 


The machines are first-class in design and 
construction and embody many special 
features which help to give reliability and 
lengthen the life of the machine. 


Our prices are reasonable and we can give 
early delivery. 


May we quote you? 


OPENSHAW : 
Manchester, England. 
London. 49 Queen Victoria Street. E.G 


Alternating Direct Current. 


LOW 


Mercury-Vapour 


RECTIFIERS 


FROM 


3 AMPERES. - 


EFFICIENCY. 


SEND US PARTICULARS OF YOUR REQUIREMENTS :— 


Visit our HEWITTIC ELECTRIC COMPANY, LTD., | “sens. 


80, York Road, King’s Cross, London, N. 1. 


Showrooms: 


North 624 & 625. 


Telegrams : 
“ Hewittic, Kincross, 
Lendon.” 
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WHERE THE SELLING VALUE OF YOUR PRODUCTS 
AND PURCHASES OF RAW MATERIAL ARE DETER- 
MINED BY WEIGHT—!IS ACCURACY. UNLESS YOU 
HAVE TRUE RECORDS OF MATERIAL DELIVERED 
AND DISPATCHED, THE ELEMENT OF DOUST IS 
EVER PRESENT. 


AVERY PATENT AUTOMATIC WEIGHERS 


ENSURE CONSISTENT ACCURACY, RELIABILITY 
AND DISPEL DOUBT. AS ECONOMISERS, THESE 
MACHINES ARE UNEQUALLED, AND ARE ESSENTIAL 
IN ALL MODERN PLANTS. WRITE NOW FOR PARTICULARS. 


Automatic 


INDICATING INSTRUMENTS 


For A.C. (Moving-Iron Type). 
For D.C. (Moving-Coil or Moving-!ron). 


No. 63. 
WEIGHBRIOGE and TOTALISER 


AVERY PATENT AUTOMATIC 


Wie TAVERY L? BIRMINGHAM 


GRAPHIC INSTRUMENTS 


For A.C. and D.C. Circuits. 


The Last Word 
in Instrument 
Design. 


These “* Super-seale” Instruments are made with 
| 4in., Sin., Gin. and 8 in. Dials, 


each size possessing the following advantages over 


Amperes, Frequency, ordinary instruments :— 
Volts, Power Factor, 
Watts, Speed. - The SCALE for any given size is NEARLY 


. They embody the latest and most perfect design in 
-Graphic| Instruments and their employment gives 


50% LONGER. 
The PRICE for any given size is the SAME. 


GREATER EFFICIENCY. 
For full particulars see Catalogue Sheet 5A. For full particulars see Catalogue Sheets 9 and 9/108. 


REDUCED PRICES NOW IN OPERATION. 


EVERETT EDGCUMBE 


117, Victoria St., S.W. 1. LONDON & HENDON. Collindale Works, N.W.9. 


"Phone: Victoria $020. "Phone: Kingsbury 45. 


RECIGTEREO 
TRADE MARK 


The Sta ndard 
orTestinge Sets. 
ro) 


Made only§by 


Evershed & Vignoles, Ltd., 


Acton Lane Works, Chiswick, W. 4. 
Telephone: Chiswick 1370. Telegrams: Dorothea, Chisk, London. 
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VITREOUS ENAMELLED STEEL REFLECTORS AND 
CAST IRON LANTERNS FOR INDUSTRIAL ILLUMINATION. 


Supplied hy 


THE LEADING WHOLESALE HOUSES INCLUDING 
THE ELECTRICAL WHOLESALERS’ FEDERATION. 


NOW IS THE A | SUITABLE 


TIME TO SHOW 
AND 

EFFICIENCY, 


Wh 


FACTORIES, 

STREETS, 


“MAXLUMES” 
GIVE THE 


LIGHT AND RAILWAYS, 
SAVE 
CURRENT. and Last 


but not 
ALL ‘ Least, 
CONSUMERS 

SHOULD SHOPS, 

KNOW IT. : SHOWROOMS, 
OFFICES & 


COMPANIES EXHIBIT 
BITIONS 


Supplied by— 
LONDON. 
Alliance Wholesale Electrical, 
Ltd. 


Supplied by— 


MANCHESTER. 

ee Lloyd & Co., Ltd. 

E Beardsall & Led. 
Certs Electric Co. 
Edison Swan Electric Co., Ltd 
Samuel Jun-., x Sor 
Hig ins, Ltd. 

f. Jackson & Co. 
Louth & Smith, Ltd. 
Norrington & Landon 
Wholesale Fittings Co., Ltd. 
J. C White, A.M.I.E.E- 


Baxter & Caunter 

Rerry’s Electric Co., Ltd. 

British Electric Eq ip Co., 
Ltd. 

E Dawson & Co. 


Drake & Gorham Wholesale, 


Ltd. 
Edison Swan Electric Co., Ltd. 
Electrical Supplies Co., Ltd. 
Emanuel & Sons, Ltd 


Manufacturing Co., MIDDLESBORO'. 


Bell & Co. 
cison Swan Electric Co., Ltd. 
Mansell & Ogan, Ltd. 
Mills Electrical Co. ones % 
ft, Supplied by— Supplied by— NEWCASTLE-ON-TYNE. 
Pooley & Austin. BRISTOL. HULL. British Electric & Manufactur- 
Sloan Electrical Co., Ltd. Edison Swan Electric Co., Ltd. T. Beadle & Co., Ltd. ing, Co. 
Sun Electrical Co., Ltd. kico Manufacturing Co. Edison Swan Electric Co., Ltd. Edison Swan Electric Co., Ltd. 
Velean Electric and Machinery 1 B. Morley & Co. Electric & General Stores Co., 
Co. Ltd. CARDIFF. Ltd. 
Watsham's. Fdiso: Swan Electric Co., Ltd. LEEDS. J. Gledson & Co. 
Walsall Hardware Co. Haslam Stretton, Ltd. The Albion Electric Stores, S Se 
Wholesale Fittings Co., Ltd. F. Irvine & Co., Ltd. & Ltd North British Engineering 


Equipment Co. 
BIRMINGHAM. 
A. Berkeley. EDINBURGH. LEICESTER. Frank Rawcliffe & Co. 


Bil! & Berry, Ltd. Miter & Stewart. Fdison Swan Electric Co., Ltd. NOTTINGHAM. 


Dorovan & Co. : Wood & Cairns. The Dawson Electric Co. 

Edison Ltd. GLASGOW. LIVERPOOL. Fdison Swan Electric Co., Ltd. 

my P eg es Supply Co. Alston & Blyth. Baxendale Bros., Ltd. - Electrical Stores (Notts. ), Ld. 
The Co. - P. Dennis & Co, J. T. Kemp. 

Midland Supply Co. W. Brown & C hd. & Davies. 

Robinson & Hands Electric SHEFFIELD. 

,. John T.c eotaalatie. Edison Swan Electric Co., Ltd. T A. Ashton & Co.. Ltd 
Engineering Partners, Ltd. Electrical Supplies (Liverpool) Fdisos = EI Ltd 
Edison Swan Electric Co. Ltd. C, A. Sutton & Co. len Cc 
J. Fotheringham. Ww. ectric Co., Led. 
BRADFORD. Holman & Co. SWANSEA. _— 


L. W Douthwaite & Co. Peterson & Service. Edison Swan Electric Co., Ltd. 
J. Dyson. W C. Yuille & Co., Ltd. Stindard Electric Co. WwW G. peqeeeass. 


H. Joseph & Co. 


| 


Hil | 


Walsall ‘Hardware Co. 


| 


THERE IS A ‘““MAXLUME” FITTING FOR EVERY INSTALLATION. 
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HE D.P. VEHICLE CELL represents 

a fresh milestone in the progress of 
electric traction. All electric vehicle users will 
learn something very much to their advantage 
if they will apply to the D.P. Battery Co. : 
for information on the subject. = 


ASK FOR A TRIAL BATTERY E 


ae 
ON SALE OR RETURN. STORAG B 
. % av 


THE D.P. BATTERY CO., LTD., ate 
LUMFORD MILLS, BAKEWELL, DERBYSHIRE. ° 
London Office: 11, Victoria Street, S.W. 


The UNBREAKABLE PULLEY 
and MILLGEARING Co., Ltd. 


(ESTABLISHED 1884) 


WROUGHT IRON PUc.LEYS — SHAFTING — 
PEDESTALS — HANGERS — BRACKETS AND 
GENERAL MILLGEARING - HIGH-CLASS BEARINGS 
OF ALL DESCRIPTIONS — COOPER ROLLER 
BEARINGS — FRICTION CLUTCHES. 


Large Stocks held at Manchester 
and London, and at Agencies 
in all important Centres. 


LONDON MANCHESTER KING’S LYNN 


56, Cannen Street, E.C.4. | Hyde Road Eng. Works, The Cooper Roller B’rings ECONOMICAL 


West Gorton, Manchester. ‘eb? NSMISSION 
Telephone : 6134 City. OF POWER 
Telephone: 5640 City. 
Telegrams : “ Horsepower Cannon Telegrams: ‘‘ Strength, Manchester.” Telephone: 25 King’s Lynn. 
London.” Royal Exchange No. 14 Pillar. Telegrams : “Bearings, King's Lynn.” 
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LARGE STOCKS. 
PROMPT DELIVERIES. 


‘laos PARTICULARS & PRICES See Sectional List No. 106. 
ON APPLICATION. Snecial Prices for Quantities. 


onl “ POCKET SCREWDRIVER, 
tor use with the above Actual Size. 


KNOB TWIN GRI° INSULATORS. GRIP INSULATORS. 
Three Sizes, Four Sizes, Large Stock. 


METER BOARD 
INSULATORS. 


SWAN NECK 
INSULATORS. & 


“SINCLAIR” & P.O. Various Types. 


from stock. 


WATER TURBINES to suit all conditions. 
HYDRO-ELECTRIC EQUIPMENT. | 
CENTRIFUGAL PUMPS. 


HEAD OFFICE: BRANCHES 
Dept. 2, yy Ne FRANCE : 68, Rue Caumartin, Paris. 
56, Ki y, LONDON, W.C. 2. y \ JAPAN: No. 1, Yaesu Cho, 1 Chome, Tokio, 


AUSTRALASIA: Bank of N.S.W. Chambers, 
Phone London, - Lambton Quay, Wellingten., 
Telephone: 6420 Holborn. 4\ f S. AMERICA: 65, Rua General Camara, 

Works: Stoke-on-Trent, Staffs. § % As 


CANADA : Boving Hydraulic & Engineering 
& Co., Ltd., Lindsay, Ont. @ 


cada ie 
‘ . f 
Ty wid = 
rious naa. 
4 & G At > 
— 
y N RACK INSULATORS, Various Types. 
Pattern INSULATORS. 
With or without Bolts, J 
wo Ward Goldsiony 
i PENDLETON. MANCHitsTeR [2° si 
% 
THE LARGEST “FRANCIS” TYPE WATER-TURBINE EVER MANUFACTURED IN GREAT BRITAIN, 


ON LAND AND SEA 
USE 


ELECTRIC LAMPS. 
MANUFACTURED ONLY BY 


CRYSELCO 


KEMPSTON WORKS, 


IRONCLAD CUBICLES 


for 


MOTOR CONTROL. 


These Cubicles are easily Trans- 

portable, and may be used in all 

positions where standard Switch- 

boards could not be ,employed 
with safety. 


Manufactured for Voltages from 3,000 to 10,000. 


Full Particulars on application. 


LA METALLURGIQUE 
ELECTRIQUE, 


Sole British and Overseas Agents : 


ALLIED NATIONAL CORPORATION, Ltd., 72/ 14, |, VICTORIA St., S.W. 1. 


Telegraphic Address: “‘ ALNATCOR.” Telephone No.: VICTORIA 1552. 
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B.285 


Electrification 


demands economic feeders. 


High Voltage Railway Construction, Steel Lattice Bridges, Catenary Trolley and BARE OVERHEAD 
FEEDERS OF ALUMINIUM 1°5 sq. in. 


luminium meets the need. 


British Aluminium Co., Ltd., 109, Queen Victoria St., London, E.C.4. 


ag 


* 


No. 5.—The Soul of Quality. 


In his constant endeavour to give of his 
best, the Craftsman carries his craving 
for perfection to an infinity of quality in 

- materials and construction-——and, not 
contented with accepted standards, ever 
strives to better them. 


So, in illustrating the Contact Clips of the 
“Crabtree,” we would point out how 
quality has been carried to the same exact 
degree as in the other component parts of 
that famous switch. Taking the material 
for example, we believe we stand alone in 
using Phosphor Bronze for this purpose, 
but we have proved that, although Clips 
of this material cost four times as much as 
of copper, it is stronger, more serviceable, 
and gives better spring contact. 


Points of importance to— 


“ Craftsmen in Switches.” 


oe 
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B.ELL LAMPS 


ARE MANUFACTURED 
uNDER E.L.M.A. LICENCE. 


They are available for all 
Factors and every class of 
Buyer of E.L M.A. Lam;s. 


THEY CARRY EVERY ADVANTAGE 
or E.L.M.A. Lamps. 


GOOD STOCKS. 


ALL RATINGS. 


BRITISH ELECTRIC LAMPS, 


SPENCER HILL ROAD, 
WIMBLEDON, S.W. 19. 


Telephone No. : Te'egrams: 


951 Wimbledon. “ Grotanbar, Phone, Lendon.” 


to shop-keepers to control 
their window lighting after 
RATE METER! 


Happy Lew Year. 


Make it a prosperous one 
by selling Cime Switches 


closing time. Wecean help 
pou if you will write us. 


VENNER TIME SWITCHES 


: «| 45 HORSEFERRY ROAD WESTMINSTER S.W.1] jj 
| Tee MICTORIA 4550. ‘Grams.CLOXWICHES PHONE LONDON. 


APPROVED BY THE PASSED BY THE BOARD OF Ain 
BOARD OF TRADE. FIRE UNDERWRITERS. U.S.A. 


And at 68, GORDON STREET, GLASGOW. - 


“ CANTIE ” 
IRONCLAD SWITCHGEAR 


ENSURES SAFETY ALWAYS. 


CHEAP 
SWITCHGEAR 


EXPENSIVE. 


“ CANTIE” 
SWITCHGEAR 


ECONOMICAL 


CANTIE SWITCH Co., Ltd., 
— LEIGHTON STREET — 


| NOTTINGHAM. 


OR ANY PURPO JE AND VOLTAGE 
| 


LONDON OF 


9, co ONIAL AVE 
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Electric Motors 


. Direct Current. 


to 50 H.P 


H.P 


PLATING DYNAMOS 
MOTOR GENERATORS 


SIZES AND SPEEDS 


MOTORS 


INDUSTRIAL SERVICE 


A few views in our Works at Stamford. 


CUTTING BROTHERS, LIMITED 


Ene. 


PARK WORKS STAMFORD, 


STAMFORD.” 
12 


“CUTTING, 
Nb. 


TELEPHONE: 


TELEGRAMS : 


LAL 


44 
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PRICES FURTHER REDUCED 


CONSTRUCTION 


AND 


RELIABILITY 
OPERATION 


ARE ASSURED WHEN 
METROPOLITAN-VICKERS 


ELECTRIC MOTORS 


AND 


CONTROL EQUIPMENT 


ARE OPERATING YOUR CRANES, 
DERRICKS AND WINCHES, ETC. 


THE Mark ®) of Efficiency. 


TROPOUTA AN 


Vickers 


TRAFFORD PARK, 


MANCHESTER. 
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back type of switchboard can be adapted, although (as previously mentioned) its use in 

this country is considerably restricted by the Home Office Regulations. 
Fig. 1 shows a Switchboard of the flat-back type having, however, a steel p!ate instead of a slate 
slab for one panel, and for the other, an arrangement of insulated steel bars on which are mounted 
the live parts of the gear. This board is for the control of the A.C. and D.C. circuits of a wireless 
mstallation on board a battleship, slate being dispensed with owing to its liability to fracture when 
firing is in progress. Although an oil switch is used on the machine panel, overload protection is 
given by fuses, as the frequency (500 cycles) is too high for the satisfactory operation of overload 
trip coils. 


Fig. 2 shows a single panel for the control of the supply to an extra high tension precipitation 
transformer with rotary rectifier. Behind the panel is mounted an auto-transformer by means of 
whic», in conjunction with the regulating switch on the front, it is possible to regulate the pressure 
applied to the terminals of the main step-up transformer. 


Fig. 3 and Fig. + show the front and back views respectively of a D.C. Board arranged for the 
series parallel control of four 1,200 ampere 5 volt D.C. Generators for electro-plaiing work. 


Your enquiries re Switchgear Literature will be esteemed. 


JOHNSON & PHILLIPS, LTD., 


Electrical Engineers and Cable Makers since ’75, 


Charlton, London, S.E.7. 


City Office and Stores: 12, Union Court, Old Broad Street, E.C. 2. 


W* give some further instances of the variety of conditions and circuits to which the flat- 


doing 

at WE are GOING 


What this Cable 


is made of 


Our Vulcanized Bitumen Cables are insulated—not 
with a mysterious compound bearing a mysterious 


name—but just with Vulcanizei Bitumen made in 
our own Works by a special process from refined 


Trinidad Bitumen of the highest quality. 


The Vulcanized Bitumen on our cables is, thanks 
to this process, extremely elastic at all reasonable 
temperatures. It has, to our own knowledge, many 
times been subjected to unreasonable ones, both in 
our Research Department and in practice, without 
the insulation cracking or the conductors decentralizing. 
It is absolutely impervious to moisture and unaffected 
by acid or alkaline waters such as are present in 
coal mines. 


Some of our V.B. Cables have been in use for over 
twenty years. We have not yet seen a sample which 
has appreciably detzriorated. 


Faller d:tails will be found in our Cable Catalegue— 
We suggest you ask for copy. 


Johnson & Phillips, Ltd. 


Electrical Engineers G Cable Makers since ’75. 
CHARLTON, LONDON, S.E. 7. 


City Office and S‘ores: 12, Union Court, Old Broad 
Street, E.C. 2. 


RIRMINGH AM—224, Corporation St. BRISTOL—1, Nelson St. 
CARDIFF —2a, Court Road. GLASGOW _ 159. West George St. 
LIVERPOOL—57, Aibany. MANCHESTER—235\, Deansgate 
NEWCASTLE-ON-TYNE —446, Blackett St. PORTSMOUTH 
—Cleveland Rd , Gosport,  SYDNEY—212, Clarence St. (N.S W). 


KS 
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THE SELECTION OF A MOTOR. 


(Continued. ) 


The remaining point to be dealt with is Accessibility. 


In a conventionally designed protected type Motor the Yoke 
is cast either complete with poles, or the poles are inserted 
separately, the ends are then closed by castings with openings 
for inspection and ventilation—that at the commutator end 
carrying the brush gear. 


To inspect the windings of these machines without dis- 
mantling the end covers and bearings is an impossibility, and 
it is equally impossible to observe the interior of the machine 
while running. 


It is desirable in many cases that dust accumulating in a 
Motor should be blown out at intervals; without dismantling 
this cannot be accomplished satisfactorily. 


The L.W. Motor is completely accessible, the two covers 
which enclose the whole of the interior of the machine can 
be removed entirely without any tools. With the aid of only 
a screw-driver, the brush gear can be removed complete with- 
out disturbing the bearings. With the patent design of brush 
holders the whole of the commutator is visible under running 
condition. 


The illustrations below show the protected type machine 
with and without covers; from these it will be appreciated 
that facilities are given for inspection under running con- 
ditions, which may cften prevent breakdowns and thus save 
great expense in repairs. 


Cut this out, ard the comple’e series will te found most useful 
for reference. 


LONDON, S.wW. 
Works: CROYDON. 


Telegrams : 
“ Todrycolm, Sowest, 
London.” 


Telephone : 
Victoria 5098. 
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Repetition Work 


of superior finish & 
extreme accuracy. 


We are specia'ists in repetition work. 
have the facilities, the experience and the 
plant to manufacture at short notice any 
quantity ¢f small parts or components, such 


B.A. and Whitworth Nuts and Screws, Brass 
2nd Steel Instrument Screws and Small 
Turned Parts, &c., of superior finish and the 
accuracy which ensures interchangeability. 


Mathematical precision governs every 
operation inthe manufacture of the small 
parts and components we produce. 


Send us drawings or sample of your re- 
i We quote for any quantity 


“THE COVENTRY ” 
Repetition Co, 
Canterbury Street, Coventry. 


ONE OUNCE OF PROOF 
iS WORTH 
MANY TONS OF UNSUPPORTED 
ASSERTION, 


ONE TRIAL ORDER SENT 
TO US IS SUFFICIENT 
TO PROVE THAT WE OFFER 
THE FINEST VALUE FOR 


Do Yourself a Real Good Turn 
by sending 
that Trial Order Right Now. 


WE SUPPLY 


EVERYTHING ELECTRICAL 
HOUSE OR FACTORY EQUIPMENT. 


Immediate Deliveries. 


The ELCO ELECTRIC MFG. Co., Ltd., 
Upper Maudlin 


Send for List. 


SA/& MOTORS 
| 
wit 
Head Office : 
GROSVE/IOR G DNS. 
q - 
¥ (314 BR 
“(BEA 
CSSA 
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AT LAST! THE ONLY REAL 


UNIVERSAL CONNECTOR BOX 


For use with Tough Rubber, C.T.S., or other 
Cables, having a protective sheathing which is 
non-conductive. 


UNIVERSAL 


FOR USE 


WITH 
TRS 
OR 
cTS 


CABLES 


PATENT 


WHITE'S 
| CONNECTOR BOX 


It can be used as a FOUR-WAY, TEE, RIGHT- 

ANGLE or STRAIGHT-THROUGH Box with- 

out any alterations, and yet be TOTALLY 
ENCLOSED at any position. 


Note the markings on the base. 


IT Is 


FULLY INSULATED. No earthing required. 
FIRE PROOF. Don’t run the risk of a fire by 


using exposed connectors or boxes of an 
inflammable nature, under floors, etc. 


COST. Less than 2 yards of Twin 3°029 6.1.5. 
No Loose Terminals, and Easy to Wire. 


MONEY 1S TIME ! save noth and secure efficiency 


BY USING 


J.C.W. Wiring Accessories. 


Patentee and Sole Manufacturer : 


J. C. WHITE, 
1, Cumberland St., Deansgate, MANCHESTER. 


When ordering please state whether the box 
is required for Lead Covered or C.T.S. Cable. 


SHUTTER CLOSING 
OPENING NOT 


WANDSWORTH 


Head Office and Works: 
LUDGATE HILL, BIRMINGHAM. 


“Current, Birmingham.” 


London Offices and Stores: 
165, WARDOUR STREET, W. 1. 


Telegrams: “ Wemoolim, Ox, London.” 


WANDSWORTH MANUFACTURES: 


TUMBLER SWITCHES, 
WALL PLUGS & SOCKETS, 


AUTOMATIC SWITCHPLUGS, 
AND GENERAL ACCESSORIES FOR POWER, LIGHTING AND HEATING. 


The Wandsworth productions are of the finest quality, and 
never fail to give satisfaction. 


PRICES ARE COMPETITIVE. 


¢ 
£4 
ONE 
SAVES SAVES 
CABLE TIME 


14 THE ELECTRICAL REVIEW SUPPLEMENT. (December 30, 1924. 


Small Lighting Sets. 


We have a few lighting sets (non-automatic) as illustrated, 
driven by our latest type 1 H.P. engine, 350 Watt output, 
shunt wound dynamos. 


Price - - - - £565 
Switchboard - - £15 
80 amp.-hour Battery - £29 I1s. 


All subject to our usual discount. Delivered Free. 


Write for specification. 


STUART TURNER, Ltd., Henley-on-Thames. 


We have comprehensive 


stocks of 
GAS-FILLED & VACUUM LAMPS 


and can supply at recognised 
Association Discounts and 
Terms exactly as allowed 
by makers direct. 


Of every description— 
LAMPHOLDERS, CONDUIT, 
SWITCHES, 

METAL FILAMENT LAMPS. 


Write for Catalogue No. 466. 


WE ALSO ISSUE THE FOLLOWING SECTIONAL LISTS: 
No. 469.—Lighting Fixtures. 
Ne. 467.—Lanterns for Gas-Filled Lamps for Out- 
coor and Indoor Lighting, Signs, &c. 
No. 471.—Pocket Flash Lamps, 
No. P. 667,—Glassware. 


Post free upon application. 


MANC HESTER 


V.LR. CABLES & FLEX | | Direct trom us and 


SATURN BRAND. get the best TERMS. 


For POWER, LIGHT, TELEPHONE 
AND SIGNAL PuRPOSES. CON DOR 
CAB TYRE SHEATHED CABLES. 
COTTON COVERED WIRES. TH E "SU N 
BELL WIRES. Metal Filament, Gasfilled and half-watt Electric 


Samples and prices from "GRAM. : SMITH LYDBROOK. LA 
"PHONE: LYDBROOK. 
W. SMITH: (1920) MODERN ELECTRICAL SUPPLY Co., Ltd., 


7 LTO. Lypproox, 7, 8 & 8, Whitecross Place, LONDON, E.C, 2. 
LECTRIC CABLE MANUFACTURERS. TELEPHONE : : : WALL 2475 
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GREAT REDUCTIONS 


ll 


REGD. TRADE MARK; 


PRICES. 


il 


In view of the recent FLUVENT Price Reduc- 
tions we shall be pleased to submit latest quota- 
tions on receipt of details of your particular 
requirements. 


The FLUVENT Power Centre Distribution Boards are built up on the 
Un't Princi iple (British Pateot),and equipped with Standard FLUVENT 
Switch Fuse for outgoing circuits; the incoming circuits taken in either 
through li —~y a large FLUVENT Switch Fuse or Oil Switch. 


All joints between the unit system bus-bar chambers and the switches 
are WATERTIGHT, the connections passing throvgh cast-iron joint 
pieces. EXTRA UNI 4 can easily be added from time to time mecely 
by moving the end covers 


FLUVENT Switches ate mounted on mica-covered steel rods; have 
paralle) break; are guaranteed to stand 3000 volts to earth for five 
minutes and give an insulation test of 50 megs. Strongly made of mica, 
o—. and chiua only and with all moving parts fitted with lock nuts and 
split pins. 


Descriptive Art Catal: 


PARMITER, HOPE & SUGDEN, Ld. 


HULME ELECTRICAL WORKS, MANCHESTER. 


London Office: 25. Victoria St..S,W. 1 - Scotland: A. C. Borthwick 149, St. 
.. Glasgow... NE. Coast: ‘J.B. Gledson, 48. Blackett St., Newcastle- 
‘South Waies: x. R. Paton, 27, Windsor Place. Cardiff. 


in 


Note the ample clearance and 
accessibility to all parts. 


Ill 


iil 
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The British Electric Plant Go, C* 


Office & Works: ALLOA, SCOTLAND. 


A.C. & D.C. MOTORS, | 
GENERATORS, 
ETC. 


Office : “streer, GLASGOW. 


Telegrams: BEFCO, GLASGOW.” "Phone: Central, 6724. 
MANCHESTER, 196, Greengate. 
LONDON, 11, Upper Woburn Place, W.C.1. 

BRANCHES: < NEWCASTLE, 4, St. Nicholas Buildings. 
BELFAST, 4, Ocean Buildings, Donegall Square. 
SWANSEA. 11, Wind Street. 

AGENCIES in SOUTH AFRICA, CANADA, INDIA, BRAZIL, 
AUSTRALIA. 


THE 


“ROBINSON” 
No. 2 


MONORAIL ELECTRIC 


HOIST, 


WITH HAND POWER TRAVELLING. 


The “ Robinson” Hoist is an indispensable 
aid to efficieacy and labour economy in any 
workshop where the necessity for lifting and 
transporting heavy goods occurs. 


It is both rapid and reliable, and will withstand 


the hardest conditions of service. 


PYRAMID’ 
FORGED COPPER 


CABLE SOCKETS 


—made by Engineers for Engineers—the 


Being made under manufacturing conditions, 
and by the extensive use of jigs and gauges, 
interchangeability of parts is ensured. 


MADE IN 1, 2 and 3-TON SIZES. 


PERFECT Socket at the RIGHT PRICE. 
Constructed of High Conductivity Seamless Cep- 
per, Tube of substantial strength, and designed 
to ensure perfectly flat contact at the terminal. 
Heavily tinned inside and out and correctly rated 
for carrying capacity 


DELIVERY FROM STOCK 


Cable Terminal Packed Price 
hole, hole. of 


Execreic Mrc.Co]= } 
B arford Street, BIRMINGHAM 


Submit your transportation problems to 

us, when the benefit of our expert advice 

and past experience, will be entirely at 
your disposal. 


MANUFACTURED BY 


WILLIAM ROBINSON & CO., 


53, Summer Row, 


BIRMINGHAM. 


PHONE—CENTRAL 2442. 
GRAMS—* FREQUENCY, B’HAM.” 


WORKS: 
WIGGIN ST., 
BIRMINGHAM. 
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JUST PUBLISHED. 


Oleth, 44 x 74, 180 Pages, 72 Illustrations, 
6/6 net ; post free 6/9. 


A PRACTICAL TREATISE 
ON 


THREE-PHASE INDUCTION MOTORS 


LEONARD ERNEST WOOD, 


Associate Member of the Institution of Electrical Engineers, London ; 
Late Electrical ineer of 

Montreal Cottens 
Director of Airedale Manufacturing Co., Ltd., Bradford, 


AUTHOR'S PREFACE. 


tote have under it care the running, maintenance and repair of three-phase 
induction motore, and have not either the training or experience necesary to 
deal with the many practical problems that erise from time to time.” 


“Among the 

work should appeal. 

used, squirrel cage * lip 

machines is dealt in detail, apparatus, “faults, 
eee the good points they should embody and the weak ones to 


“ Whilst it is im 
stances difler so widely, yet the suggestions contained 
ful if only from the knowledge that such exist. It is the practice in most 
plants using a aumber of motors to earry out their own repairs, because they 
can be done eo much cheaper and better, quality being the first cesential.’ 

“ Mathematics and useless — ay | are excluded, for the simple reason that 
or appeale none are necessa ry. So long as the 
d the f of the principles on which motors 

operate, that ‘e all he needs.” 


“The photos and . contained bereln were taken and drawn by the 
author ons for thie work, and taken from ordinary routine work of a 
large plant.” 
“ No one manufacturer's motors or apparatus are specifically referred to.’ 
“ The eontents of this book are founded on twenty years’ experience in the 
—- running, maintenance and repair of electrical plant and equipment 
from hundred horse-power to 10,000 wer in various 


ible to quote remedy for evil, because 
erein may prove help- 


LONDON: 
THE ELECTRICAL LTD., 4, Ludgate Hill, 
EB. 


THE ELECTRICAL REVIEW SUPPLEMENT. 


The “ELECTRICAL REVIEW'S” | 


Suggestions for dealing with 


APPARENT DEATH 
ELECTRIC SHOCK 


Can now be obtained 
Reproduced on 


GALVANISED IRON 


PRICE. POST FREE 7s. 


HOME OFFICE SPECIAL RULES 


For the Installation and Use of 
Electricity in Coal Mines. 


The Home Office in its Rules issued relating to Electric rity in 
stipulates that “ Inctructions shall be posted up in every 


LATEST REVISED AND ENLARGED EDITION. 


Generating, Transforming and ouse, containing 
directions as to the restoration of persons ering 
: electric shock.” 


| The ELECTRICAL REVIEW, Ltd., 


i 4, Ludgate Hill, London, E.C. 4 : 


THE PRACTICE OF 
ELECTRICAL WIRING 


DONALD SMEATON MUNRO, 


M.LE.E., M.ASSOC. MINING E.E. 


The well-known and practical handbook for 
Engineers, Architects, Wiremen 
and others connected with Electrical Wiring 
in its many branches. 


Contractors, 


267 PAGES. 


100 ILLUSTRATIONS. 


5/- NET, OR BY POST 5/5. 


THE ELECTRICAL REVIEW, LTD., 4, Ludgate Hill, wie 4. 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


INSULATED WIRE AND GABLE 


AMSTERDAM. 


AMSTERDAM. Lieber's and 


Master Code. 


Our agreement with Messrs. S. G. Leach & Co., Ltd., 
London, being terminated on the 3lst December, 1921, 
by mutual consent, our Representatives will be as follows: 


LONDON and COUNTIES : E.C.1. 


Telephone : Central 6706. Telegrams : “ Tribord, London.” 


BIRMINGHAM and District: Row. BiRMINGHAM. 

Telephone : Central 7466. Telegrams: ‘Laminated, Birmingham.” 
MANCHESTER, LIVERPOOL and District: see tater announcements.) 


SOUTH WALES 


(See later announcements.) 


(See later announcements.) 


LOCAL STOCKS. 


Enquiries specially invited from Wholesalers for 


WIRES, FLEX and CABLES. 


* 
18 [December 30, 1924. — 
; Telephone : Central 2524. 
ZF 
LEDRAY 


December $0, 1924.) THE ELECTRICAL REVIEW SUPPLEMENT. 


BENHAM & SONS, Ltd. 


Head Office: 64 & 66, WIGMORE ST., LONDON, W. 1. 


Makers of Benham’s Patent 


VAPOUR 


Also “ Electro-Vapour” Hot Water Cylinders, 
Tanks, Bath Heaters, Coils and Towel Rails. 


The temperature gradient characteristic of the “ Electro-Vapour” Radiator 

is such that a saving of 30 per cent. in electric current over the electric fire 

a ai can be obtained. This is a very important factor where even temperatures 
“E.V.R.” Commercial Typs. are required in buildings—a theatre for example. 


In many instances heating by “E.V.R.’s” is CHEAPER than by gas fires. 


The following are a few These are some Commercial EFFICIENT, 
“E.V.R.” installations in Establishment Installations : RELIABLE, 
Theatres & Music Halls : Messrs. Crosse & Blackwell, Ltd., London. FOOL PROOF, 

Palladium Music Hall, London. is Burnett & Co., Ltd., London. SHOCK PROOF 

New Clock Cinema, 9° 4 Keiller & Son, Ltd., London. PIPELESS ; 

Wandsworth, London. »  Bortwick & Sons, Ltd., London. ; 

The Coliseum, London. » LB. & S.C. Railway Offices, NEAT APPEARANCE. 

Pier Pavilion, Clacton-on-Sea. ‘London Bridge. NO “BURNING-UP OF 

Holborn Empire, London. » Harland & Wolff, Glasgow. AIR” OR CARBON 

Bilston Cinema, Bilston. ~ » Gt. Northern Railway Co., London. DIOXIDE and other COM- 

Hendon Cinema, London. »  Postiff, Ltd., London. BUSTION PRODUCTS. 


“IOCO” 


INSULATING MATERIALS 


Avoid Unemployment by Supporting BRITISH INDUSTRIES. 


INSULATING CLOTH, VARNISHED PAPER, 
INSULATING TAPES, MIOCARTA SHEETS, 
INSULATING SILKS, ADHESIVE TAPE, 


of the highest grade and guaranteed efficiency, 
are now manufactured by— 


THE I0CO RUBBER & WATERPROOFING CO., Ltd. 


(Associated with VICKERS LIMITED). 
NETHERTON WORKS, ANNIESLAND, GLASGOW. 


Telegrams } . ” Tel : 2328 WESTERN 
Cablegrams | OCOPROOF,” GLASGOW. elephone (3 lines). 


ENQUIRIES SOLICITED. | 
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(December 30, 4994. 


6,600-volt G.E.C. Stonework Cubicles and Operating Board installed in a arge Corporation Power Station. In the foreground are two 500-kW 
G.E.C. Rotary Converters. To the left of operating board, Rotary Converter Switchgear can be seen. 


A 
- Sectional view of Cubicle. 


A 


Stonework Cubicle 
Switchboards. 


The cubicles are divided into suit- 
able cells so as to isolate the gear 
to the greatest practicable extent, 
thus ensuring a maximum of safety. 


SPECIALISTS IN HIGH 
TENSION SWITCHGEAR. 


THE GENERAL ELECTRIC CO., LIMITED, 


Head Office: MAGNET HOUSE, KINGSWAY, LONDON, W.C.2. 


Telephone : Regent 7050 (50 limes). 


Telegrams : Electricity, Westcent, Lendon. 


Ss Branches :— Manchester, Birmingham, Glasgow, Cardiff, Newcastle, Dublin, Belfast, Bristol, Swansea, ~ 
Liverpool, Leeds, Sheffield, Nottingham, Hull, Southampton, Cork, Aberdeen, Edinburgh, Ipswich, Dundee. 


£4 
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"THE PRECTRIGAL REVIEW SUPPLEMENT. 


DISPLAYED ADVERTISEMENTS 


ADVERTISERS -will please note that NEW COPY and ALTERATIONS 
_' te Existing Advertisements (with. Blocks) should reach here not later than 


EFERIDAYW MORNING. 


| 


OFFICIAL NOTICES, PATENT NOTICES, SITUATIONS VACANT, SITUATIONS WANTED, 


Latest Time 5. pm. WEDNESDAY. 


‘The ELECTRICAL REVIEW is the recognised Medium of the Electrical Trades, and has BY FAR THE LARGEST CIRCULATION 


.. Of any Electrical Industrial Paper in Great Britain. 


| 


PARTNERSHIPS, AGENCIES, ARTICLES FOR SALE, ARTICLES WANTED, ETC.. |} 


pplication. "Phone; Hop 3862. 


9.24 


ELECTRICAL 


PARTNERS and PARTNERSHIPS 


can be obtained through 


WHEATLEY KIRK, PRIGE & CO. 


(Establisaed 1850). sat 
46, Watling Street, London, E.C: 4. . 


16, Albert Squ 26, Collingwood Street, 
Manchester. Newcastle-on-Tyne. 


BY DIRECTION OF THE DISPOSAL BOARD. 


HIGHLY IMPORTANT SALE BY AUCTION 


Valuable Buildings with the Interior Fittings, 
At BICESTER AERODROME, OXFORDSHIRE 
(within two miles of L. & N.W.R. and G.W.R. Main Line Stations). 
On THURSDAY & FRIDAY, JANUARY 12th & 13th, 
Commencing’ at 11 o'clock each day precisely. 


Col two large Double Aeroplane Sheds, 170 ft. 
/ by 200 ft. by 25 ft., built in hollow terra cotta slabs with 
brick piers and timber roofs, covered with asbestos sheeting on 
each side of the large glazed skylights, each fitted with doors, 
windows, &. One A.R.S. Shed of similar design, 170 ft. by 
100 ft. by 25 ft. Technical ‘Store, 120 ft. by 30 ft. by 10 ft., 
built in 44 in. brickwork with piers. Sixty other buildings 
built in brick and breeze slabs of various dimensions, includ- 
ing the large Regimental Institute, Barrack -Blocks, Bath 
Houses, Pig Styes, &. Heavy iron 4 in. Water Main. 
The large Iron) Water Tank, approx. 32 ft."by 28 ft. by 8 ft., 
as fixed on steel joists. Two 70-h.p. Vertical Oil Engines, by 
Robey. Two open-type prot. Dynamos, Main Switch Boards, 
&e. ' The fittings include.a large quantity of roll-top Baths, 
white eathenware Lavatory Basins, Sinks, Flushing Cisterns, 
W.C.’s, and a number of miscellaneous effects. 

Farther particulars and full descriptive catalogues may be 
obtained from the auctioneers, Messrs. : 


BUCKELL, BALLARD & PENNINGTON, 


8, Cornmarket Street, Oxford. Nat. Tel. 122. And.at Market 
Square, Bicester; Tel. 11.. 8128 


To Elsotricians, Contractors, Factors, dc. 
THE MART. 
119/121, NEWINGTON CAUSEWAY, LONDON, S.E.1. 


The ASSETS AUCTIONS Co., LTD., 
are instructed to SELL BY AUCTION, WITHOUT RESERVE, 
On THURSDAY, JANUARY 5th, at 12.30. prompt, 


18,500 VARIOUS WOOD’ BLOCKS, Electric Ships’ Logs, Blowers, 
Drillers, Radiators, Toasters, Footwarmer, Sterilizer, Gyrometer, 
Recording’ Voltmeters. Meters, Fans, SUCTION (CLEANER. Fuse 
and Switchboards, Conduit Fittings and Tubing, PLATING VAT, 
TRONCLAD SWITCHES up to 300 v., Panels, 500 and 300 Watt 
Lamps, Tape, Telephones, various Cable. Magnetos, Outside Lamps, 
ALABASTER, SILK, &c., BOWL FITTINGS, Fuse Wire, 5,000 
Galvanised Telephone Brackets, Electric Shades, Holders, Switches, 
Reflectors, Roses, Morse Tappers and Lamps; 'Striplite, 4, and 
2-h.p. Motors, various voltages, &o. ‘ 

On view day previous and morning of. sale, Catalogues upon 


" BY DIRECTION OF THE DISPOSAL BOARD. 


SALE BY AUCTION 
of 


PLANT, MACHINERY, ELECTRICAL EQUIPMENT, 
OFFICE FURNITURE, &c., 


IN LOTS 


At DEPOT 1208, QUEEN'S DRIVE, WALTON, LIVERPOOL, 


CS. DEPOT 40, BIRKENHEAD, 
EAST AND WEST FLOAT DOCK ROAD, BIRKENHEAD, 


H.M. FACTORY; ELLESMERE PORT, CHESHIRE, and at 


THE PETROGRAD WAREHOUSE PORT OF MANCHESTER 
WAREHOUSES, TRAFFORD PARK, MANCHESTER, 


On JANUARY 9th and following days, at_11 am. 


precisely each day. Including — 
9 HAMMERHEAD Electric Cranes, complete with 
motors, by Royce. 


Two four-spindle Gridley Auto- 
matics. 30 Roller Dryers, by Bentley & Jackson, Ltd. Six 
Boiler Storage Tanks, Lancashire Boiler type, 30 ft. x-7 ft. 
Three M.S. Filters, pressure and vacuum, by Banks, Oldbury. 
Vertical Stéam-driven *‘ Edwards’ Air Pump. Two Pressure 
Gas Producers, capacity 10 tons per 24-hours. Enclosed Steel 
Coal Elevator. Vertical Steam Engine, 7 in. x 18 in., by 
Robey. 150-kW, d.c., 250 volts Steam-driven Generating 
Séts, by J. Howden. Two Duplex Horizontal Air Pumps and 
Jet Condensers, by Pearn. Five-throw Hydraulic Pump. 
Hydraulic Accumulator: Hydraulic Intensifier. Six 3,000- 
h.p. Diesel Engines. Electrically-driven 3-throw Pump, direct 
coupled to 130 h.p., d.c., 500. volts Electric Motor. Two Elec- 
tric Hoists, 1 ton. Two 530 h.p, Diesel Engines. Sensitive 
Drilling Machines.- Power Hack Saw.- Denbigh- Milling Ma- 
chine. Three Baling Presses. 2 12}-in. Centre Lathes. 
Single-phase oil-immersed Transformers. 25 Electric Motors, 
a.c. and d.c., from 5 to 400 h.p., twin cylinder. Dryer Tip 
Wagons. Rotor Pumps. Thread Milling Machines. Vertical 
Fabric Testing Machines. Cloth Testing Machine. Acetylene 
Welding Plant. Motor Regulators. Reducing Sets. Pressure 
Gauges. Galvanised Iron Fresh Water Tanks. Wireless 
Material. 30-in. Band Saw, by Haigh & Co., Oldham. Cir- 
cular Saw Bench, by T. & R. Lees, Manchester. 2% Batteries 
for Flame Protectors, without Air Bottles and Keys,: by 
Ruston, Proctor & Co., Ltd. Plane Milling Machine, by 
Kendal & Gent (new). Copper-covered Oable, 11 drams 
(new). . Friction Presses, by Taylor & Challen (new). Four 
tons Steam Hammer, by B. & S. Massey. Two Switch Panels 
(new). Generator for Diesel Oil Engine. 16 Receiver Splining 
Machines, by Pratt & Witney. Six Generating Sets, by Allen, 
Sons & Co.. Ltd. Two Phoenix Motors, and numerous other 
effects. Office Furniture, consisting of Collapsible Tables, 
Lined Top Tables, Stationery Cupboards, Card Index 
Cabinets, 118 Hardwood Chairs, 11 Arm Chairs, 28 Deal 
Forme;-Double: Desk, 5 ft. x 5 ft., &c. 


Order of ‘Sale: C.S. Depdt 1,208, Walton, January 9th, 1922. 


Depot 40, Birkenhead, January 10th and lith. 


Factory, Ellesmere Port,-January 12th. Poi. of Manchester, 
Warehouse, Trafford’ Park, January 13th. 

On view January 9nd ‘and following days from 9 till 4‘each 
Admission by Catalogue.only, price 1s. each. 
For fusther particulars and catalogues apply: to the 
Auctioneers, Messrs. 


J. HINDLE & SON, F.A.L, 


97, London Street, Bouth (Tel. 280), 17a, South Cestle 


Btreet, Liverpool; and Duke Street, Formby. 
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HILLIER, PARKER, MAY & ROWDEN, 


THE ELECTRICAL REVIEW SUPPLEMENT. 


(December 80, 1924. 


27, Maddox Street, LONDON, W. 


By AUCTION, at the Granp Horst, Broap St., BRISTOL, on: 
THURSDAY, JAN. 12th, 1922, at 3 o'clock, 


FREEHOLD WITH POSSESSION 


FACTORY PREMISES, 
MIVART STREET, EASTVILLE, BRISTOL. 


Ground floor, basement and two upper floors. Frontage to MIVART 
STREET about 209 ft.,and to CaTo STREET about 113 ft. Total. 
floor area about 42,000 sq. ft. together with building suitable for 
garage ; large yard and loading dock. 


In conjunction with Messrs. ED. T. PARKER & CO., St. Stephen 
Street, Bristol. 
Solicitors ; Messrs. Wells & Hind, Fletcher Gate, Nottingham. 


Full particulars of the Auctioneers, Messrs. 
HILLIER, PARKER, MAY & ROWDEN, 
27, Maddox Street, LONDON, W. 

Telegrams : “ Wunputt, Reg., London.” 8132 


RADIATOR TUBES, LTD., 114, Great Dover Street, Borough, S.E. 


Metal Plating and Depositing Plant and Radiator Tube 
Machinery. 


Comprising Air Compressors and Receivers, 16 PINE and LEAD- 
LINED PLATING & DEPOSITING VATS, 38 Tube Rolling 
Machines, Polishing Heads, Shafting. Pulleys, Belting, Drilling 
Machines, 33" Centre Lathe, 5 ewt. Platform Weighing Machine, 
Laboratory Fittings, one 300-AMP.. 4-VOLT GENERATING SET, 
three 2,000-AMP., 6-VOLT PLATING DYNAMOS, three 20-H.P. 
SLOW-SPEED ELECTRIC MOTORS, eight ELECTRIC MOTORS, 
Dc. 460 VOLTS VERTICAL BOILER, ACID-RESISTING 
PUMPS, &c. Also OFFICE FURNITURE, including: Safe by 
Cooper, Remington and Monarch Typewriters, Mahogany and 
other Writing Tables and other Miscellaneous Items. 


LEOPOLD FARMER & SONS 
will SELL the above by AUCTION early in JANUARY, 1922. 


Catalogues of the Auctioneers, 46, Gresham Street, Bank, E.C. 2, 
and Kilburn, N.W. 8140 


SITUATIONS VACANT. 
Latest Time for receiving, 5 p.m. Wednesday. 


| 1 setters are not to be delivered to certain firms or individuals 

(if known ), instructions to that effect should be sent to the 
Manager of the ELECTRICAL REVIEW. who will do his best 
to carry out such ‘nstructions. Letters of applicants cannot 
in such cases be returned to them nor can the names of 
Advertisers using a number in any way be disclosed. 


Original Testimonials should never he sent. 


ASSOCIATED MUNICIPAL ELECTRICAL 
ENGINEERS. 
(GREAT BRITAIN AND IRELAND.) 


BOROUGH OF SWINDON. 
APPOINTMENT OF ELECTRICAL AND MECHANICAL ENGINEER. 
SE applicants for the above vacancy who are 
members of this Association are requested not to state a 
salary less than that provided in the Schedule of Salaries 
agreed between the Incorporated Municipal Electrical Asso- 
ciation and this Association, viz., £740 per annum. 
(Signed) A. NICHOLS MOORE, 
J. E. TAPPER, 
Hon. Secretaries. 
December 20th, 1921. 8139 


SEVENOAKS & DISTRICT ELECTRICITY CO., LTD.. 
Male Clerk-Typist Wanted. 
OR stock-keeping, costing, and records, and shorthand- 
typing. 

Good opening for young man with some experience, who is 
energetic and keen, and has capacity for expansion. Must 
be expert shorthand- typist. No ‘ duds’’ need apply. Salary 
to commence, about £3 per week, according to qualifications. 
—Apply, enclosing photograph and references to C 


Mounsdon, resident engineer and manager, Electricity Works, 
Sundridge, Nr. Sevenoaks. 8146 


SITUATIONS VACANT.—Continued. 


BRITISH GUIANA. 


ELEPHONE Inspector required by the Government of 
British Guiana for a period of 18 months, with possible 
permanency. Salary £350 per annum. Free passages. Can- 
didates, age 25 to 35, must be thoroughly conversant with 
magneto and common battery telephone exchange systems, 
and subscribers instruments, and have had good experience 
in ee cable and pole line construction and maintenance 
wor: 

Apply at once, by letter, stating age and experience, and 
whether married or single, to the Crown Agents for the 
Colonies, 4, Millbank, London, S.W.1, quoting M/10857, and 
mentioning this paper. 8122 


BOROUGH OF HEYWOOD, 


Electricity Department, 


HE Corporation of Heywood invite applications for the 
position of Manager of their electricity undertaking. 
Candidates must have had experience in electricity under- 
takings, extra-high-tension bulk supply plant; and e.h.t. 
mains, and have a sound knowledge of the commercial 
management of electricity supply and distribution (nearly the 
whole of the supply is received in bulk from a neighbouring 
local authority) and will be required to take the supervision 
of the tramways, which are worked by neighbouring authori- 
ties under agreement. 

Applications, endorsed ‘* Manager,” stating salary required, 
age, and qualifications, accompanied, by copies of two recent 
testimonials. must be received by the undersigned not later 
than Saturday, January 7th, 1922. 


By Order, 
GEO. G. BOUCHIER, 
Town Clerk. 
Town Clerk's Office, 
Heyw 
December 2rd, 1921. 8135 


ROYAL AIR FORCE. 


ECRUITS for the following trades required :—Power 


Station Engineers, Shift Engineers, Engine Drivers and , 


Dynamo and Switchboard Attendants, for four years’ service. 
Ages :-—Ex-Service men, 18 to 35 years; civilians, 18 to 28. 
Marriage allowance paid to married men of 26 years of age 
and over.—For partic —. write stating age, or call, Inspec- 
tor of Recruiting, R.A.F., 4, Henrietta Street, Covent+Garden, 
W.C.2; or R.A.F. Recruiting Denot, 298, Bath Street. 
Glasgow. 7194 


PLUMBER-JOINTER WANTED. 


ANTED temporarily, a capable and _ experienced 
Plumber-Jointer, accustomed to e.h.t. and 1.t. paper- 
insulated l.c. cables and all-round work. 
Standard district schedule rate of wages. 
Apply, stating age and experience, with copies of testi- 
monials, to Engineer and Manager, Electricity Offices, Water 
Street, Colne. 8134 


BRITISH GUIANA, 


ged Telegraph Engineer required by the Govern- 
ment of British Guiana for three years’ service in the 
Posts and Telegraphs Department, with prospect of exten- 
sion. Salary £450 per annum, rising by annual increments 
of £25 to £500 per annum, payable locally in dollars at a 
fixed rate of 4s. 2d. to the dollar. Free passages. Quarters 
not provided. 

Candidates, age 25-35, preferably single, must have had a 
good technical education, be thoroughly qualified Seema 
and telephone engineers, and possess a practical knowledge 
of wireless telegraphy and telephony.—Apply at once, in 
writing, giving age and brief details of experience to the 
Crown Agents for the Colonies, 4, Millbank, London, S.W.1 
quoting M/B.G. 11254. 81: 


BOROUGH OF NELSON. 


HE Nelson Corporation require at once a good Charge 
Engineer. Applicants must be possessed of sound tech- 

nical and mechanical knowledge, and thoroughly experienced 
in modern power station practice, e.h.t. 3-phase rotary con- 
verters, and d.c. 3-wire. Preference will be given to one 
ace ustomed to Brush Ljungstrom turbos. 

Salary in accordance with National Joint Board Schedule. 

Applications to be addressed to G. F. a dee Electri 
Works, Nelson, Lancs. 
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SITUATIONS VACANT.—Continued. 


SITUATIONS 


VACANT.— Continued. 


METROPOLITAN BOROUGH OF HACKNEY. 


APPOINTMENT OF GENERAL CLERK, ELECTRICITY 
DEPARTMENT. 


J b= Borough Council are prepared to receive applications 
for the above-named appointment, which, under the 
Council's scale, is a Class 5 position, at a commencing salary 
of £182 per annum, with two annual increments of £15 ex- 
pedited in order to bring the salary up to not less than £4 
per week. 

The maximum salary of the class is £260 per annum. 

The salary will be payable monthly, and be subject to 
review as the Board of Trade index figure of the cost of living 
falls below 100 per cent. above pre-war level. The salary is 
also subject to a percentage deduction in accordance with the 
provisions of the Council’s Superannuation Act, 1908. 

Applicants for the position must have reached the age of 
21 years, and have had previous experience in an electricity 
undertaking or upon analogous work with a manufacturing 
or contracting firm; be quick and accurate at figures (includ- 
ing elementary mathematics) ; and possess a knowledge of the 
preparation of wages. Experience in shorthand and type- 
writing will be considered an advantage. 

The appointment will be held during the pleasure of the 
Council, subject to one month’s notice on either side. 

The person appointed will be required to pass satisfactorily 
a medical examination within 14 days of appointment, and 
before entering upon the duties. 

Applications must be made on printed forms, to be obtained 
from the undersigned on receipt of a stamped addressed 
(foolscap) envelope, and be accompanied by copies of not 
more than three recent testimonials. 

Applications must be endorsed *‘ General Clerk, Electricity 
Department,’’ and delivered to the undersigned not later than 
5 o'clock p.m. on Monday, January 16th, 1922 

Canvassing members of the Council, directly or indirectly, 
is strictly prohibited, and will be deemed a disqualification. 


R. H. R. TEE, 


Town Clerk. 
Town Hall, Hackney, E.8. 


December 28rd, 1921. 8143 


CITY OF BRADFORD. 


TECHNICAL COLLEGE. 
PPLICATIONS are invited for a Lectureship in Electrical 
Engineering in the College. 

A salary up to £550 per annum will be paid to a candidate 
of suitable qualifications and experience. Candidates must 
possess a first-class Honours degree or its equivalent, and have 
special qualifications in high-frequency, high-tension, and 
thermionic work. 

Full particulars of the appointment, and forms of applica- 
tion, may be obtained from the Principal of the College. 

Aplications to be returned so as to reach me as soon as 


N. L. FLEMING, Town Clerk. 
Town Hall, Bradford. 


December 21st, 1921. 8142 


Cheap p id Adverti ts are inserted under this heading at the rate 
of One Penny Per Word (minimum ls.). ‘ihree Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Eiecrrica, Revizw 88 count as seven words, 


RAUSHTSMAN wanted to take control of tool and plant 

drawing office. Up-to-date experience of jigs and tools 
for production of electrical motors and generators of medium 
and large sizes.—Apply by letter, stating experience, age and 
salary required, to Metropolitan- Vickers Electrical Co., Ltd., 
River Don Works, Sheffield. 8118 


for electric motor apparatus.— 
Write full details of ee, age, and salary, Box 
1314, Sells, Fleet Street, E.C 4400 


LECTRICAL Fitter wanted, thoroughly qualified and ex. 
perienced in installation "and repairs to motors and 
generators, a.c. and d.c., up to 250 h.p. Practical experience 
on manufacture, testing, and repairs of plant essential. Good 
a —_ work.—8128, Electrical Review, 4, Ludgate Hill, 
ndon. 


OREMAN wanted by firm of a.c. motor manufacturers, 
Leeds district. Must be able to do all testing, erecting, 
&c. Only men who have held similar need apply.— 
State salary, Se, 4382, Electrical iew, 4, Ludgate 
Hill, London 
ONDON Traveller ‘for electric to tools and installation v work. 
—State salary required, 8136, Electrical Review, 4, Lud- 
gate Hill, London. 


EPRESENTATIVE required 


a leading 


manufacturer of electric incandescent lamps... Salary and 
expenses only.—All applications, which will be treated in con- 
fidence, must state age 
Electrical Review, 4 


, @xperience, and salary required, 8150, 
Hill, London. 


ALES Engineer wanted. to follow up tenders for dynamos, 

motors, &c., d.c. and a.c.; Manchester district.—State 

fully exverience, age and Wages expected, 814/, sslectricai 
Review, 4, Ludgate Hill, Tondon. 


ANTED for electrical repair r works in South W vales, com- 

petent Shop Foreman. “Must have expert knowledge 
of a.c. and d.c. windings; also mechanical work. Able to 
control men.—State experience and salary required, 4374, Elec- 
trical Review, 4, Ludgate Hill, London. 


ANTED, Experienced Man to repair and test_d.c. meters 

for supply company in London area. Required to read 

meters at quarter ends and assist with slot meter collection. 

Hours, 41 per week.—Applicants please give previous experi- 

ence und wages required, 4406, Electrical Review, 4, Ludgate 
Hill, London. 


SITUATIONS WANTED. 


Cheap prepaid Advertisements are inserted under this heading at the rate 
of One Penny Per Word (minimum l1s.). ‘three Consecutive Insertions for 
the price of two, if ordered and prepaid with first insertion. 

Box Number and Exvecrrica, Review address count as seven words, 


A: .A.—Capable Engineer and Commercial Man (34), requires 
post with supply undertaking, consultants, or com- 
mercial engineers. Experienced: in power station, transmis 
sion (e.h.t.), lighting, power, tramways, drawing ‘office, and 
administration at home and abroad; also country house: and 
factory plants; good correspondent and draughteman; fluent 
— —4354, Electrical Review, 4, Ludgate Hill, 
sondon 


CAPABLE Electrician (young and energetic) requires 

post as Foreman. Experienced in lift erection and 
wiring for all controls; lighting and power in all its branches; 
estimating; good a excellent references.—4412, Elec- 
trical Review, 4, Ludgate Hill, London. 


GOOD industrious worker seeks Subordinate or Charge 

position ; experienced in lighting, power, private plants, 
domestic appliances, with electrical machine repairs.—4405, 
Electrical Review, 4, Ludgate Hill, London. 


(ADVERTISER seeks situation in any of the following capa- 
cities: d.c. dynamo and motor design, assembling, 
armature and transformer winding, transformer erection.— 
H., 14, Montague Road, Wimbledon. 4364 


DVERTISER (38), over 20 years’ experience public supply 

undertakings, shift charge engineer, &c., experience 

with turbines, H.S. steam, gas and Diesel engines, a.c. and 

d.c. systems, repairs and maintenance, seeks chan 

house, works power plant, or public supply.— 7, Cam- 
bridge Road, Horsham. 


DVERTISER seeks engagement as Supervisor or Fore- 

man Electrician. Thoroughly competent in laying out, 
supervising, all lighting, telephone, and power installations. 
Electrical Review, 4, Ludgate Hill, 
sondon 


PPARATUS Draughtsman, Chief Electrical, 
re-engagement at new year. Speciality, design of tele- 
phone or kindred apparatus. Sound production experience, 
including the design of press tools and jigs, &c. Sound tech- 
nical experience. Honours City and Guilds of London tele- 
phony and higher mathematics.—4384, Electrical Review, 4, 
Ludgate Hill, London. 


is open for 


ABLE Jointer (42), non plumb., seeks situation. 22 years’ 
experience, lead and bitumen mains, services, testing, 

and meters. Best references.—French, ll,’ Heron Road, St. 
Margaret's, Middlesex. 4333 


LERK (30), consumers’ accounts, ledgers, meter and unit 
registers, wages, invoices, wiring accounts. Showroom 
experience. —4332, Electrical Review, 4, Ludgate Hill, London. 


HARGE Hand; lighting, heating, telephones, motors, 
plant and battery erection.—W. Bright, 29, Gloucester 
Road, Cirencester, Glos. 4394 


[\ LECTRIO Welder’s Grinder; “used to surface welded 
tg tram rails.—4315, Electrical Review, 4, Ludgate Hill, 
on. 


LEOTRICAL Fitter wants job c on “maintenance of factory 
installation or with contractor. Good estimator and 
charge hand.—G., 171, Malmesbury Road. Bow, E.3. 4331 


LECTRICAL ‘Engineer (23), A.C.G.I. Three years’ techni- 

cal college (Finsbury), desires start at anything. Ex- 

perience chief consideration.—4317, Electrical Review, 4, Lud- 
gate Hill, Londen. 


LECTRICIAN (26), single, would like position on elec- 
tricity supply; pre-war experience of supply company, 
knowledge of a.c., d.c. mains, wirings, &c., and conversant 
with I.E.E. rules and regulations. —4363, Electrical Réview, 
4, Ludgate Hill, London. 
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SITUATIONS WANTED.— Continued. 


EDecomber 80, 1924, 


SITUATIONS WANTED.— Continued. 


LECTRICIAN, tt years’ experience in installation = 
maintenance; good mechanic; : distance no object; 


engaged.—‘‘A.,”’ 74, Westville Road, Shepherd’s Bush 


LECHRICIAN; experienced and reliable; good | references. 
—H. B., A7, Sutton Street, Chelsea. 4408 


NERGETIC man (married), with good connection with 

motor engineers and contractors, wants position with 
manufacturers as Traveller, or Indoor Position; quick at 
figures.—4413, Electrical Review, 4, Ludgate Hill, London. 


IRST-Class Armature Winder (23), requires situation, & 
years’ experience (with leading firm), excellent testi- 
monials.—4328, Electrical Review, 4, Ludgate Hill, London. 


ENERAL Electrician, experienced in both a.c. and 4.c. d.c. 
work. Complete country house lighting —4389, Elec- 
trical Review, 4, Ludgate Hill, London. 


soe -Plumber, services or charge outside work. Test- 
tas gins and faults.—4409, Electrical Review, 4, Ludgate Hill, 
ndon 


_ fully experienced in e.h.t., overhead construc- 

tion work, desires work at once. Able .to-erect and take 
charge; good references. —4373, Electrical Review, 4, Ludgate 
Hill, London. 


quick, reliable; all systems, accurate esti- 
mator; 18 years’ experience; disengaged.—4311, Elec- 
trical Review, 4, Ludgate Hill, London. 


bh gy or Charge Hand; good references.—H. Payne, 
56, Crowndale Road, St. Pancras. 4386 


IREMAN-Electrician, 23 years’ experience, and boy (15) 
want work, anywhere.—Jones, 32, Ilminster Gardens, 
Clapham Jt Junction. 4359 


WIEEMAN, good and quick; power, light and ‘phones (pre- 
war), town or country. —Wireman, 28, Chatham Street, 


Battersea. 4393 
IREMAN (disengaged) w wants “Job . lighting, pray 
easing, barrel.—E., 195, Blackstock Road. 4407 


MINISTRY OF LABOUR. 


The Proprietors of the Execrrica. Review have placed this space at the 
disposal of-the District Director, Ministry. of Labour, 3 and 4, Clement's Inn, 
Strand, W.C.1, to whom all replies should be addressed, quoting number of 
advertisement, the date on which it appeared, and the name of this paper. 


RAUGHTSMAN Designer. Age 22, single. Two years’ 
assistant draughtsman, 1 year draughtsman, 2 years chief 
draughtsman; Royal Air Force 1 year 11 months as draughts- 
man-designer; electrical engineer student at Regent Street 


Poly.; good practical law knowledge; good all-round draughts- | 


man-designer, electrical and wireless. (4066/21) 


LECTRICAL Engineer. Age 24, married. Knowledge of 
French. Experience as railway engineer, supervising, 
accumulators on charge. Own business general electrical engi- 
neer. Inspector and repairing vehicles, batteries. Qualified 
wireless lecturer. C.D. wire’ system, e.h.t., 3-phase working, 
dynamos and motors. (4688/21) 


LECTRICAL Engineer. Major, age 35, single, A.M.I.E.E. 
Ten years as assistant engineer steam-driven plant; 
3-wire, d.c.; 18 months as chief electrical engineer i/c steam- 
driven plant; 750 kW, 3-phase, a.c., 3,000 volts d.c. plant; sub- 
stations; rotary converters; overhead transmission; all light- 
ing and power equipment for workshops and camps; thorough 
knowledge electrical supply work. (98947) 


LECTRICAL Engineer. Captain, age 38, married, 
A.M.IL.E.E.; fully trained in operating side of electric 
power supply; large modern stations, a.c. and d.c. ;expert 
knowledge of application of electricity to industrial operation ; 
lighting, power and heating; good commercial experience; 
control of labour; conversant with American electrical works; 
good knowledge chemistry. (95004) 


LECTRICAL and Mechanical Engineer. Lieut., age 432, 
married; A.M.I.E.E. and A.M.1.0.E.; 4 years’ appren- 
ticeship loco. works; 8 years’ experience erecting engineer 
i/e of erection of sub- mon for electrie underground rail- 
ways; also i/c of various other plants at gas works; 5 years’ 
resident engineer ; 160 h.p. gas engines, 320 ar Diesel engine; 
alternators, switchboard, outside wiring, and h.p. Prada) 
LECTRICAL and Internal Combustion Engineer. Lieut., 
Age 38, married; 4 years’ apprenticeship dynamo and 
motor construction ; 10 years’ electrical and general engineer- 
ing; 3 years at sea in charge of electrical plant; aero engine 
repair specialist; ground engineer's certificate, Air Ministry ; 
rotary and air-cooled engines. (4923) 
LECTRIOAL and Mechanical Engineer. Captain, age 99, 
single; A.M.IE.E.; 4 years assistant engineer; ex- 
electrical power ‘supply, lay- 
hydro-electric "plant (5857/31) 


LECTRICAL Engineer. Age 34, widower. Lieut. German 

and French; 3 years’ apprenticeship; 9 years at St. Pan- 

cras Borough Council as charge shift engineer; assistant engi- 
neer to Westminister Electrical Supply Corporation; in all, 

in running and of large plants. 


LECTRICAL Engineer. Age 33, married. 2nd Lieut. 
A.M.I.C.E., A.M.I.E.E.; fluent French, Portuguese and 
Danish; 3 years as pupil to Cable Co.. going through all 
shops; 5 years’ experience as outside superintendent cables 
and overhead work; 10 months’ experience erection of 
machinery and construction of works, and starting oetnation 
of light railway tracks. (97016) 


Vacancy required in Electrical Engineering. 
Age 25. O.S.M. Had 12 months’ training Sterling Tele- 
hone & Elec. Co., and four months’ theoretical training 
cience School, Dublin. Desires to complete. (70908) 


FOR SALE. 


Advertisements are inserted under this heading at lds. per inch. 


THIS WEEK’S PHCENIX BARGAINS. 


WO 200-h.p., 500-volt, 220 r.p.m., compound-wound, 
2-bearing Motors, £350 each. 

Four 350-h.p., 500/550-volt, 575 r.p.m., 3-phase, 50-cycle, 
slip-ring Motors, £8(0 each. 

Two 60-h.p., 500-volt, 450 r.p. ~~ pane shunt- wound 
Motors, by Dick, Kerr & Co., £160 

Two 35/40-h. p., 500-volt, 50-cycle, slip-ring Meters, 
by Sandycroft, 1917, £95 each. 

One 90-h.p., 500-volt, 50-cycle, 3-phase; 575 r.p.m., slip-ring 
Motor by Bruce Peebles & Co., £220. 

Three 50-h.p., 220-volt, 450 r.p.m., shunt-wound Motors, 
£160 each. 

One 140-kW, 220-volt, Belliss-Westinghouse Steam Set, 
£800. 
Two 200-kW, 220-volt, Allen-Westinghouse Steam Sets, new 
1915, £1,100 each. 

One 1,000-kW, 6,600-volt, Turbo-Alternator, with Surface 
Condensing Plant, £3,500. 

One 150-kW, 500-volt, Belliss Steam Set, £800. 

One 200-kW, 500-volt, Belliss Steam Set, £1,000. 

Many other bargains. Now is the time to buy. 

The Phoenix Electrical Co., Ltd., 32-36, Broomielaw, 
Glasgow. 8145 


SPECIAL PLANT—UNIQUE OPPORTUNITY. 


Excellent Condition. 
250-kW CONVERTER. 
950° -kW La Cour Converter, 6,000/6,600 volts, iaiden. 
3-phase, to 500 volts d.c., ‘shunt. 
500-kW D.C. 
500 kW Crompton Set, practically new, on combined bed- 
plate, 230/240 volts, 460/470, complete with starters for start- 


ing either side. 
450-kW D.C. Stream Set. 
450 kW Belliss-Crompton, 440 volts, d.c., shunt, 190 Ibs. 


pressure. 
100 H.P. D.C. Moror. 

100 h.p. Mather & Platt, 460 volt, shunt, 390 revs., com- 

plete with pulley, rails and starter. 

BRITISH CENTRAL ELECTRICAL CO., LTD., 
6 and 8, Rosebery, Avenue, E.C.1. 

Telegrams: Briticent, London.”’ ‘Phone: Holborn 5848. 
8154 


FOR SALE. | 


Set, Browett, triple Engine, coupled 

cashire dynamo, 500/550 volts, d.c., 820 r.p.m. 
18,000 lb. Surface-Oondenser and Pumps, by Mirrlees, Watson 
and Co., all ex Corporation station, and in first-class con- 
dition. A bargain. Apply— 


R. Watxer, 2, Oswald Street, Glasgow. $029 
FOR SALE. 

No. LP. R.P.M. VOLTS. 
1 100 480 110 d.c. 
2 55 570 110 d.c. 
6 40 620 110 d.c. 
30° 850 110 d.c. 
5 24 810 10 d.c. 
1 15 940 110 d.c. 

All above motors are shunt wound, open protected ty 
with end shield bearings, complete with open. type tartng 
with no-volt release, shunt nnd overlos 
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FOR SALE.—Continued. 


FOR SALE.—Continued. 


MOTORS FOR SALE. (Extract.) 


CoMPLETE List SENT UPON REQUEST. 
(Comprising Steam, Diesel and Gas Sets, Turbines, Motors. &c.) 
New and Second-hand in Goed Conditien. 


A.C. MOTORS, THREE-PHASE. 


Ref. No. Make. H.P. Volts. Cycles. Revs. Type. 
306 Lahmeyer 450 210 50 230 S.R. 
820 Clayton 40 400 50 360 8.C. 
808 Westinghouse 60 (2 of) 400 25 480 S.R. 
854 Metro.-Vickers 10 400 50 725 S.C. 
854 Mather & Platt 10 (2 of) 400 50 725 8.C. 
854 Do. 10 @ of) 400 50 970/725 8.C., bk- 

geared. 
854 Metro.-Vickers 15 400 50 725 S.C. 
854 Mather & Platt 20 (2 of) 400 50 725 S.C. 
854 Bruce Peebles 20 400 50 725 8.R. 
854 Mather & Platt 25 (2 of) 400 50 725/190 8.C., bk- 
veared. 
854 Metro.-Vickers 30 400 50 725 S.C. 
854 40 400 50 725 
854 Bruce Peebles 40 4090 560 725 S.R. 
872 Westinghouse 20 440 50 735 S.R. 
617 Do. 40 (2 of) 440 50 710 8.C. 
1012 Brush Elec. 50 440 40 580 8.R. 
210 Westinghouse 60 (6 of) 440 26 476 8.C.1 
804 Bruce Peebles 207 440 27 314 8.R. 
924 Lancs.Dyn’mo 500 440 50 861450 S.R. 
917 Crompton ' 25 600 25 750 8.R. 
917 Lancs. Dynamo 90 500 25 725 8.R. 
917 Harland 100 500 25 725 8.C. 
917 Grnw’d,Batley150 500 25 720 S.R. 
840 Mavor& C’lson 300 500 50 750 S.R. 
840 Crompton 300 500 50 575 S.R. 
D.C. MOTORS. 

Ref. No. Make. H.P. Volts. Revs. Type. 
808 Rees-Roturbo 19 220 1350/1580 8. 
656 E.C. 25 220 2 Cc. 
808 Dick, Kerr 40 220 640 8. 
808 G.E.C. 40 220 450 8. 

1008 B.T.H. 64 220 335 C. 
480 Siemens 124 250 405 C. 
910 Westinghouse 50 (2 of) 400 600 8. 
910 Mather & Platt 55 400 700 8s. 
679 G.EC. 50 440 370 8. 
615 Lancs. Dynamo 75 440 1500 Cc. 
915 G.E.C. 50 460 720 -- 
915 B.T.H. 16 460 490/1850  — 
944 Lancs. Dynamo 110 460 Cc. 

1021 Mather & Platt 100 460 390 8. 

1021 Do. 155 460 380 8. 
910 Crompton 100 460/500 500/550 8. 
307 Union Electric 85 1 8. 
910 G.EC. 40 500 835 8. 
910 Mather & Platt 50 500 275 8s. 
910 Westinghouse 60 (2 of) 500 600 8. 
910 B.T.H. 80 500 600 8. 

BRITISH CENTRAL ELECTRICAL CO., LTD., 
6 & 8, Rosebery Avenue, London, E.C. 1. 8155 


‘Phone. : Holborn 5848. ‘Grams: “ Briticent, Holborn, London.” 


THIS WEEK’S BARGAINS. 
MOTOR GENERATORS FROM 3 TO 30 kW. 
ERY Low Prices.—Slasgow Electrical Engineering Co., 


Ltd., 45-47, Pitt Street, Glasgow. Stock list of motors 
and accessories post free. 7648 


MOTORS—REDUCED PRICES. 


| 75-h.p., 3-phase, 415 volts, 50 cycles, 575 r.p.m., slip ring. 

| 25h.p., 3-phase, 440 volts, 50 cycles, 720 r.p.m., squirrel cage. 
40-h.p., d.c., 440 volts, 850 r.p.m. . 
15-h.p., d.c., 440 volts, 930 r.p.m. 
12-h.p., d.c., 440 volts, 300/900 r.p.m., with Brookhirst panel. 
5-h.p., d.c., "290 volts, 600 r.p.m., with Brookhirst panel. 
74-h.p.. d.c., 220 volts, 
5-h.p., d.c , 200 volts, 1,400 r.p 
3-h.p., d.c., 230 volts, 1,500 1p. totally enclosed. 


-h. 
Hirst, IBBETSON & Water Street. Manchester. 
NEW MOTORS. SPECIAL PRICES. 


MAKER’S Guarantee—stock replaced as sold. 
SqQuimREL Caae. Rivne. 
1, 2, 3 and 4 h.p. Sinaie 5, 6, 74, » and 15 h.p. 
950 and 1,440 r.p.m. Puase. 950 and 1,440 r. p.m. 
1, 34, 5, 6, 74 & 10 h.p. Tange 3}, 5, 54. 74. 10 and 15 h.p. 
750 and 1,440 r.p.m. Paase.: 750, 950 and 1,440 r.p.m. 


Several good S.H. Motors at attractive prices. _ 6126 
EecrricaL Lrp., 27, Martin Lane, E.C.4. 


THE WELL-KNOWN “ CONZ.” 
Single Phase and D.C. Metors. 


IN STOCK. NEW.—With a full guarantee. 
And prices are right. 


sz, Squirret 50 
._p.m. 
.m. 
,500 r.p.m. 
500 r.p.m. 
1,500 r.p.m. 
Puase, Rinc, 50 
1,500 r.p.m. 
V, 1,500 r.p.m. 
Drrect CuRRENT. 
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RENSHAW Works, Lap., Mitcham, Surrey. 


25 


p., d.c., 220 volts, 1,280 r.p 6254, 


500-kKW ROTARY CONVERTER, 460-500 VOLTS, D.C. 


NE 500-kW Westinghouse Self-synchronising, 6-ring com- 

pound interpole, 50 cycles, complete with transformer ; 

also h.p. and l.p. switchgear, modern machine; condition as 
new. Immediate delivery. Low price to clear. 

One 200-h.p. Motor by Messrs. Vickers, Ltd., 440 volts, 485 
r.p.m., compound interpole, open type, with starting gear; 
new condition. 

ag 500-kW Transformers, 10,750/415 volts, 3-phase, 50 
cycles. 

One 600-kVA Westinghouse Transformer, 6,600/440 volta, 
three-phase, 50 cycles; brand new 

One 50 kW, oil-cooled Johnson & Phillips Transformer, 400/ 
110 volts, 3-phase, 25 cycles. 

Dynamos and Motors, various sizes, 110, 220 and 440 volts, 
both a.c. and d.c. 

Mipianp Counties ELECTRICAL ENGINEBRING Co., LTD., 
186, Sandon Road; Birmingham. 
Telegrams : Rheostat, Birmingham. 7979 


DYNAMOS. 
_ 34 kW, 110 volt, compound, 1,430 revs., by G.E.C.; 
new, with shunt regulators; £28 each. 17 kW. 110 volt. 
compound, 510 revs., by Holmes,.3-bearing, complete, as new, 


115. 
Midland Counties Electrical Engineering Co., Ltd., 
136, Sandon Road, Birmingham. 
Telegrams: Rheostat, Birmingham. 7980 


MOTORS, PETROL-ELECTRIC SETS, DRILLS, &c. 


LECTRIC Klaxons for a and Fire Hooters, with 200- 
volt Transformer, £6 1 

Small Alternators, 4 kW to “a kW, 100 to 500 cycles. 

Witton-Kramer Motors, 50 periods, 290/240 volts s.p » on 
small wheeled trolley. Complete with flex. shaft for grind- 

ing or drilling, £9. 

}-h.p. ventilated a.c. Motors, with 3 in. pulley, £10. 

Wilson-Wolf double-ended Electric Grinder, 1 h.p. 220 volt 
a.c. Motor on heavy pedestal, fitted two emery wheels 
and twist drill grinder, motor totally enclosed, wheels 
shrouded. 

Rotax d.c. 200/220 volt Motors, § and 1-6 h.p., totally en- 
closed ball bearings, 4-speed pulley, £5 1s. 

Lyon & Wrench Petrol Electric Sets, 13 kW, 50 volts and 
200 volts, £40. Switchboards, = 

Proof Tape, 1 in. wide, Is. lb. 

100 amp. D. & S. Distributor oo Handles, Tubular Hand- 
grip, 48s. dozen. 

Inspection Handlamps, to Admiralty specification. All metal 
body, with switch and 2-volt accamulator, 6/8 hours’ con- 
tinual light, 25s. 

Hand Electric Drills, weight 14 tb., d.c. ‘only, 200/250 volta 
capacity up to } in. clearance, £7. Bench type, weight 
160 Ibs. capacity, 4 in. clearance, £15. 

7,000 Electric Heating Units, 14 amps. and 3 imps. nichrome 
nn mica flat metal clad, 12s. dozen 

Cell: Milking Dynamos, 10 amps., 0/15 5 ‘volta, £8 10s. Switch- 
board for ditto, £1 10s. 

Mahogany Boxes for 100 volt Dry Batteries, six plug 
a. 2 wander plugs for h.t. wireless or portable testing, 


"3 Valve Amplifiers, £5. 
Jointless Rubber Gloves, leather palms, 15s. pair.: 


LESLIE DIXON & CO. (Dept. E.), 
9, Colonial Avenue, Minories, E.1. 
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FOR SALE.— Continued. 


FOR SALE.— Continued. 


ELECTRIC MOTORS AT CUT PRICES, 


All Machines Guaranteed. 


tested before despatched. 


Two-pHase, 50 Pertops, 200 (4-wirRe). 
One 10 h.p., 1440 r.p.m., squirrel cage. 
One 15 h.p., 710 r.p.m., squirrel cage. 
One 16 h.p., 715 r.p.m., slip ring. 
One 20 h.p., 720 r.p.m., slip ring. 
One 40 h.p., 720 r.p.m., slip ring. 


THREE-PHASE, 25 Pertops, 400/440 Vo tts. 
Eight 7} h.p., 1,440 r.p.m., squirrel cage. 


THREE-PHASE, 40 Pertops, 400/440 Voxts. 
One 44 h.p., 760 r.p.m., slip ring. 

Two 72 h.p., 760 r.p.m., slip ring. 
One 88 h.p., 580 r.p.m., slip ring. 

THREE-PHASE, 50 Pertops, 400/440 Vo ts. 
Eighteen 4 h.p., 1,440 r.p.m., squirrel cage. 
Thirteen 6 h.p., 1,460 r.p.m., squirrel cage. 
Twelve 7$ h.p., 1,440 r.p.m., slip ring. 

One 7} h.p., 1,435 r.p.m., squirrel cage. 
Two 60 h.p., 930 r.p.m., slip ring. 


We always hold a large stock of machines, both squirrel 


cage and slip ring, ranging from 1 h.p. to 97 h.p. 


One 100 h.p., 480 r.p.m., squirrel cage, 3 bearings. 
One 130 h.p., 242 r.p.m., slip ring, 3 bearings. 
One 250 h.p., 365 r.p.m., slip ring, 3 bearings. 


THRKE-PHASE, 50 Pertops, 500/550 


One 55 h.p., 950 r.p.m., slip ring. 
Two 90 h.p., 950 r.p.m., slip ring. 
One 110 h.p., 720 r.p.m., slip ring. 


THREE-PHASE, 50 Periovs, 3,000/3,300 Vo.ts. 
One 300 h.p., 320 r.p.m., slip ring. 


Direct Current, 220/240 Vo.ts. 


h.p., 1,440/1,650 r.p.m., shunt wound. 
One 18.3 h.p., 1,450 revs., shunt wound. 

h.p., 620 revs., compound wound, P.V. 
-p., 780 revs., shunt wound, protected. 
-p., 300/720 revs., shunt wound, protected. 
One 45 h.p., 650 revs., shunt wound, semi-enclosed. 


Direct Current, 440/500 Vo.ts. 
Two 6 h.p., 1,080 revs., shunt wound, E.V., 440 volts. 


One 22.5 h.p., 960/1,445 r.p.m., shunt wound, E.V., 440 


volts. 


One 25 h.p., 800 r.p.m., shunt wound, protected, 440 volts. 


One 40 h.p., 200 r.p.m., compound wound, open, 440 volts. 
One 60 h.p. 

One 80 h.p. 
One 250 h. 
One 400 h. 


: 200 revs., compound wound, open, 440 volts. 
p., 485 r.p.m., compound wound, open, 500 volts. 
p., 310 r.p.m., compound wound, open, 500 volts. 


CRANE-RATED Motors. 


Thirteen 220 and 440 volts, series wound, totally enclosed 


crane-rated motors, 13 to 50 h.p. 


Suitable control gear, slide rails and pulleys are always 


available for the above machines. 


MYLAN & SMITH (ENGINEERS), LTD., 
10, East Parade, Sheffield. 
Also at 10, Park Row, Nottingham. 
‘Phone: 760 Central, Sheffield. 
*Grams: Topical,’ Sheffield. 


Electrical Stores: Bamford, Derbyshire, Midland Railway. 
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NLY best makes. Many new, thoroughly overhauled and 


1,080 revs., shunt wound, protected, 500 volts. 


FOR SALE. 
New Transformers, by B.E.T. Co., Ltd. 
THREE-PHASE, 50 CyYcLeEs. 
i Three 575 kVA, 10,250-11,000/415-440 volts, £550 each. 
‘One 600 kVA, 6,600/440 volts, £575. 
- Two 1,875 kVA, 6,600/440 volts, £1,300 each. 


THE Pucntx Execrricaa Co., Lrp., 32-36, Broomielaw, 
Glasgow. 


THROUGH COMPANY IN LIQUIDATION. 


EARLY New 70-h.p. Motor, by Crompton, No. 109,3]6; 
: 440 volt, 175 amp., 775 r.p.m., compound wound, con- 
tinuous current, 14 in. by 14 in. pulley and slide rails, with 
Patent Ratchet Starter No. 16,233, by Bray, Markham and 
Reiss, fitted with no-volt and overload release, ammeter, No. 3 


double-pole switch box. Price £175.—4896, Electrical Review, 
4, Ludgate Hill, London. 


ELECTRICAL ACCESSORY BARGAINS. 


Still Further Reductions. 


Ceiling Roses. 


Quality A. 2s. 9d. per dozen. 
B. 6s. per dozen. 


Switches, 5 am». tumbler. 
Quality A. 8s. 9d. per dozen. 
B. lls. 6d. per dozen. 
Lamp Holders. 
C.G.S.C., 7s. per dozen. 
Batten, 7s. 9d. per dozen. 
E.S., 8s. per dozen. 
Keyswitch, 17s. 6d. per dozen. 
Cut Outs. 


5 amp. bow, 6s. per dozen. 

5 amp. oblong, 7s. 9d. per dozen. 
10 amp. blow, 7s. 6d. per dozen. 
10 amp. oblong, 10s. 6d. per dozen. 


Counterweight and pulley, 18s. per dozen. 


Cable, v.i.r., 600 megohms. 
1/18, 10s. 6d. per coil. 
3/22, lls. 6d. per coil. 
3/20, 16s. ver coil. 

7/22, 249. td. per coil. 
7/20, 35s. per coil. 


Conduit, 5/8 C.J., 7s. per 100 ft. 
Black Tape, 2s. per lb. 


Wood Blocks, I.W., W.E. 


34 by. 1, Is. 6d.; 1s. 9d. per dozen. 
64 by 34, 4s.; 5s. per dozen. 


Coupled Switches. 


5 amp., d.p., unmounted, 2s. 9d. each. 
5 amp., d.p., mounted, 3s. 3d. each. 
10 amp., d.p., unmounted, 5s. each. 
10 amp., d.p., mounted, 6s. each. 


Fuseboards Oak Cases. 
5-way, lls. per board. 
4-way, 10s. per board. 
é-way, 9s. per beard. 
2-way, 7s. per board. 


Flex, 14/36. 
Cotton, 22s. 6d. per gross yards. 
Workshop, 25s. 6d. per gross yards. 


Wall Plugs (all China), 17s. 6d. per dozen. 
Hardwood Base, 22s. 6d. per dozen. 
Shades, 10 in. Enam. Iron, 7s. 9d. per dozen. 
9 in. Opals, 5s. 6d. per dozen gross lots. 
Bell wire, 3s. 6d. per coil. 
Electric Lamps. 
Drawn Wire, low volt, ls. 4d. each. 
High volt, ls. 6d. each. 
Helical (half-watt pattern), 100 watts, 3s. 3d. each. 


60 watts, 2s. 3d. each. 
40 watts, 2s. each. 


Carriage paid on 24 or more. 


China and glass at buyers risk. 


enquiries. 


SUPERLAMP, LTD., 
Electrical Bargain House,”’ 
111, Great Eastern Street, London, E.C.2. 
(Nr. Old Street Tube Station and City Road.) 
Telephone: Clerkenwell, 1497. 


UPERLAMP, Ltd., 111, Great Eastern Street, London, 
E.C.2., offer the following exceptional bargains :— 


Every lamp guaranteed good and sound. Average tested 
life over 1,000 hours. We replace faulty or broken lamps. 


Terms subject 5 per cent. discount cash with order. Carriage 
paid on orders over £12 in value. No samples sent unless cash 
sent plus cost of carriage. Conduit sent carriage forward. 


Send for our new January, 1922, price list. Send us your 
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FOR SALE.— Continued. 


FOR SALE.—Continued. 


PETROL AND PARAFFIN ELECTRIC GENERATING 


SETS. 
Guaranteed in First-Class Running Order. 

No. in 

Stock Output. Volts. Make. 
1 500 watts 50 Direct coupled -F, W 

44 1kW 25/37 Belt P 
4 3°5 50/75 Direct coupled F. W. 
4 4 65 - F. W. 
1 8 80 Ri Austin. 
1 10 100/110 i Simplex 
2 10 60 ” 
10 105 Barlaw 
10 220 Aster. 
1 10 220 pe Gardner. 
4 12 60 * Simplex 
5 12 60 me Gardner. 
+ 14 80 ” 
4 16 80 ee Simplex. 
2 18 60 Vickers 
2 21 100/145 Keighley 
2 24 80 pa Aster. 
1 50 220/540 m ” 

3 phase, 
50 cycles. 
DYNAMOS. 

No. in 

Steck. Output. Volts. r.p.m. Make. 
6 24kW 80 Compound 1000 Holmes. 
4 35 50/75 1300° Lyon & Wrench. 
3 4 65 Compound 1400 ” 
1 10 110 Shunt 1100, ECS, 


MOTOR GENERATOR. 
One 220/240-volt supply, 11 kW, 50/110-volt, complete with 
switchgear. 


One 440-volt Converter, by Crypto, output 60 volt, 50 amps., 
1750 r.p.m., complete with switchgear. 
MOTORS. 
15 h.p., 440-volt, E.C.C., 645 r.p.m. 
20 h.p., 440-volt, Mawdsley, 800 r.p.m. 
Both machines complete with slide rails, pulley and starter. 


Large Stock of Engines and Dynamos which can be coupled up 
within seven days. 


Fyre, WItson & Co., Lrp., 
31, Budge Row, Cannon Street, E.C. 4. 
‘Phone : City 2602. "Grams : “ Ductility, Phone, London.” 
8151 


FOR SALE. 


| tosr--y Engines, six cylinder, two and four stroke, 850, 
1,000, 1,200 h.p., excellent condition. Dynamos for above, 
250 or 500 volts d.c. Immediate delivery and low price. 

Also two 500-kW Parsons Turbine Sets, 250 or 500 volts, 
d.c., with Condenser and spare armature. 

Electrically-driven Air Compressors, 250 volts, d.c., pres- 
sures 1,500 to 3,000 lb. per sq. in. 


JENNINGS, West Walls, Newcastle-on-Tyne. 6243 


INERT BELL CELLS, 1.5 VOLT. 


Exceptional Offers. 


URPLUS Government stock (German Reparation), best 
make, large stocks, well packed in strong cases, each of 

100 cells, price 40s. pes case; 5-case lots, 37s. 6d. per case, 
including cases and packing. Carriage forward ex London 
warehouse. For sample half dozen, post free, send postal 
order value 4s. Size of cells (exclusive of terminals), 2 in. by 
24 in. by 44 in. high.—British & Allied Electrical Agency, 
Ltd., 13, Charterhouse Street, London, E.C.1. 8126 


HIRE OR SALE. 
LECTRIC Motors and Dynamos.—Machines always avail- 
able. ARMATURES and FIELD COILS 
rewound or repaired without delay. , 
MACDONALD, SYER & CO., LTD., 
295, Gray’s Inn Road, W.C.1. 6246 


*Phone : 
Museum 8080. 


SURPLUS PLANT FOR SALE IN FRANCE, 


ARSH stock of Turbo-Alternators, Diesel and Steam 
Engines, Transformers, Rotary Converters, Motors and 
Generators. Very low prices owing to rate of exchange. 
Special Bargains :-— 
Two 1,000-kW British Westinghouse Rotary Converters. 
One 940-kVA British Thomson Turbo-Alternator. 
One 500-kW British Westinghouse Turbo-Alternator. 
One 400-h.p. British Thomson 25-cycle Motor. . 


9, Rue Arséne Houssaye, Paris VIII. 6421 


ELECTRICAL PLANT FOR SALE. (Extract.) 
(Comprising Steam and Diesel Sets, Turbines, &c.), 
CoMPLETE List SENT UPON REQUEST. 


New and Second-Hand, in Good Condition. 


DYNAMOS. 

Ref. No, Make. kw. Volts Revs. Winding. 
818 Westinghouse 135 220 300 Cc 
226 Peebles 495 220 300 8 
315 Holmes 150 450/550 425 8. 
441 Elec. Co. 200 480 850 Cc. 
860 Scott, Mountain 150 500 350 Cc. 

ALTERNATORS. 

Ref. No. Make. kw. Phases. Volts. Revs. Cycles, 

845 Westinghouse 80(@of) 3 200 250 50 
1004 Hall 95 3 400 750 50 
414 G.E.C. 70 3 570 500 25 
830 Westinghouse 300 3 3300 376 60 


D.C, STEAM SETS. 


Ref. No. Make. kW. — Valte, ‘Winding. Steam lbs. 

494 Browett-Jackson 15 100 8. 80 
1010 Willans-Peebles 55 110 8. 160 
412 Belliss-B.T.H. 50 115 8. 160 
830 Browett-Royce 250 210 C. 
831 Do. 250 210 Cc, 125 
971 Belliss-E.C.C. 100 220 Cc. 120 
971 Do. 200 220 Cc, 120 
1062 Allen-Westinghouse 200 220 8. 160 
1062 Do. 375 220 8. 150 
998 Willans-Lancs. 350 240 Cc. 150 
74 Belliss-Westinghouse 140 250 C. 130 
822 Parker-Mather 100 440 C. 200 
830 Mather & Platt 132 440 8. 130 
926 Belliss-Crompton 450 440 8. 190 
925 Belliss-Dick, Kerr 260 440/550 .C. 160 
665 Willans-Mather 224 450/650 8. 200 
1071 Reavell-G.E.C. 100 460 Cc. 140 
463 Belliss-Siemens 500 460 8. 150 
504 Willans-Mather 150(2 of) 460/500 8. 125 
847 Belliss-Crompton 250 460/620 8. 155 
309 Belliss-Holmes 180 500 8. 150 
236 Willans-E.C.C. 375 500 8. 180 
A.C. STEAM SETS 
Ref No. Make. kw. Phases. Volts. Cycles, Steam ibs, 
1011 Belliss-Boveri 75 3 250 50 160 
1011 Do. 180 3 250 50 160 
414 Sisson-G.E.C. 70 3 570 25 100 
414 Do. 135 3 570 25 100 
A.C. STEAM TURBINES. 

Ref. No. Make. kw. Phases. Volts. Cycles. Steam lbs, 
452 ~B.T.H. 125 440 50 120 
859 Parsons-E.C.C. 500 500 50 150 
859 Parsons 1000 500 50 180 


80 Parsons-E.C.C, 300 
1044 Westinghouse 1000 
645 Willans-Dick, Kerr 2000 (2 of) 
852 Willans-W’house 1000 


D.C. DIESEL SETS. 
kW. 


to 
+ 


Ref. No. Volta, 
1077 75 220 
1077 150 (3 of) 220 


BRITISH CENTRAL ELECTRICAL CO., LTD., 
6 & 8, Rosebery Avenue, London, E.C. 1. 
Telegrams : “ Briticent, London.” "Phone: Holborn 5848. 8156 


FOR SALE. 
-H.P., 44-V, 3-phase, 40 cycle Bruce Peebles Motors, 760 
5 revs., With Ellison starter. 3, 6, and 10-h.p., 110-volt 


MOE, 930-volt, compound Dynamo and Motors, 4/30 h.p. 
10, 15, 20 and 30-h.p., 440/460 volt, Siemens shunt protected 
Motors, almost new. 
Drummonp & Co., Middlesbrough. 6236 


Advertisements are inserted under this heading at 1s. 9d. per line, 


QUANTITY of new and second-hand Motors up to 45 b-p. 
A for disposal at attractive prices, 220 and 440 volts d.x., 
440 volts three-phase, 25 and 50 period a.c. Prices and full 
particulars on application.—Tofield & Robinson, -Ltd., 165. 
Edmund Street, Birmingham. 6858 

12b.p., 440-volt, 950 rev. Electric Motor, by Mawdsley, 
A £45; also 6 h.p., 440 volt, 650 rev., compound wound, by 
Holmes, £40.—Phillips & Sons, 584, High Road, Chiswick, 
W.4. ’Phone: Chiswick 590. 4339 


CCUMULATORS, portable, 12-volt sets in wood case, from 
A 40s. each. 2-volt Peto & Radford units, teak case, switch 
and 2pin plug base, 6s. Steel and aluminium Inspection 
Lamps, gas tight, unspillable accumulator, 25s. each. ttery 
Charging Dynamos, £5 10s. each. Electric Drills, £7, £10, 
and £16.—Leslie Dixon & Co., Dept. E., 9, Avenue, 
Minories, E.l. Near Aldgate Station. 7678 
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Fon SALE:—Continued.. 


and Standard 34 lighting and power plants, 
yan; stock, as new, complete with. switchboards,. ready 
for use. Run on petrol, paraftin, or gas. Retail, £95. Extra 
good terms to —Smiths, 75, Canal’ 


‘ 


USTIN: direct. coupled En -and Dyna- 


gines - 
mos, £70 each; output. 50/76 ¥, 30 amps.—White, 140, 
Southwark Street. 4236 


A* ‘TOMOBILE Bulbs—all sizes—single and aiiible contact; 
40 per cent. off list—Horowitz, 111, Ladbroke Grove, 


London. 


UBIC AL, Sw 
lighting arresters, Ironclad.—4372, 
4, I Ladgate Hill, London. 


3,000, 240 also 
Electrical Review, 


‘Current Motors, 1 to’ 20 h.p., 100, 220, 440 and 
500 volts, 1,000 r.p.m. Delivery from stock at keenest 
prices.— ‘A Dept., ‘Midland Dynamo Co., Ltd., 


50/70 12 1,800 r.p.m., 3.E.C., in new 
condition, guaranteed, with shunt penen. "£12 10s. 
each. —White, "140, Southwark Street, S 4229 
YNAMOS, 50/70 Vv, 30 a., 1,000 r r.p.m., 
a8. ehunt, £27 1s. each. —White, 140, Southwark Street 


4230 


ARTHING Clips, ' in copper, all sizes, } in. to 2 in. in veeeile 

( three types of‘ terminals, our own make. Write for 
trade sheet. New reduced prices.—Isaacson & Brown, Ltd., 
39, Purnival Street, Holborn, E. C.1. 6 


OR Sale, two 100-b. Pp. protected twee, dipxing Motors, 
fitted with brush-lifting and_ short-circuiting device, 
wound for 220 ‘volts; 60 periods, single-phase, 950 r.p.m., with 
belt’ pulley, 21 ih: dia. by 18 in. face, with protected- -type 
stator and ‘protected‘type rotor switch and resist- 
ances, oil immersed, and slide rails and holding-down bolts.— 
6250, Electrical Review, 4, Ludgate Hill, London: 


Fe: Sale or Hire, Motors and Dynemen, 440, "990, 110 
: ry —Martin, 320, Witton Road, Birmingham. "Phone : 


OR Sale, one 3-phase, 500-volt, 50-cycle Motor, A.E.G. 
‘make, 225 h.p., 3553 r.p.m., pipe ventilated, complete 
with oil controller. Aliso two 100-h.p.,. 3-phase, 
440. volt, 50-cycle, .slip-ring motors, by Bush Electrical Co.— 


Offers and inspection, R. Silcock & Sons, Ltd., 56, Gt. Howard 
Street, Liverpool. 8103 


OR Sale, 250-h.p., 440-volt, 50- 0-period, 3-phase, 365 
r.p.m. slip-ring Motors by B.T. H.; complete with control 
gear. £730 each. Also Power Distributing Panel used with 


above. Price £140.—The Phoenix Electrical Co., Ltd., 32-36, 
Broomielaw, Glasgow. 7850 


OR Sale, Verity’s protected-type Motor, 12 h.p., 220 volts, 
1,050 revs., shunt wound with interpoles, pulley and 
starter. . Very little used. £45. Lahmeyer Dynamo, open 
type, four- pole, shunt wound, 100 volts, 140 amps., 550 revs., 
massive machine; £40. Crossley Oil Engine, type “‘ 0OE,”’ 
104 b.p. (brake) | at 260 revs.; £40. All seen running by ' 


appointment. Accept less for lot: —Lane, Theatre Royal, 
Shotton, Sunderland: 4397 


Sale, two-nearly new 850-kW, 500-volt, 3-phase, 50- 
period Turbo-alternators for 200 Ibs. steam pressure, com- 
plete with condensing’ plant.—The Pheenix Electrical Co., 
Ltd., 32-36, Broomielaw, Glasgow. 7849 


OR Sale,. four 75-kW Auto-Converters or self- 
contained aie. generators, complete. with Brookhirst 
starting and control panels, instruments, &c.. Input 500 volts 
d,c.,, output 800 volts, C.M.B.. type, by Crompton & Co-— 
Barlow Bros., 9, Brunswick Place, my Road, 


fitted with superheater. 
‘orm to cylinder, &e., as new. —Harry H . Gardam & Co., 
7526 


Ge Co. new Pm Motors: 2 h.p., “900/340 asia, 1,050 revs., 
shunt wound, pulley and rails, Guaranteed. . ; £18. 
Bernard Meggitt, engineer, Mansfield. Tel: 224. 8074 
eighty 17 in, x 10 in. x 16 in. 
deep, and fourteen 22 in. x 11 in. x 13 in. deep. Low 
price for quick sale.—The London Electric Firm, Croydon. 


without 
batteries;“in perfect condition and guaranteed. Not 


run @ month. £70 each, or nearest offer:—Craven & District’ 


EW Motors at giving-away prices; 7 to 30 h.p., 400 to 
500 ivolts, d.c-- Send for’ stock list—Bernard Meggitt, 
engineer, Mansfield. Tel. 224. 8075 


EW Motors and Starters.. Cheapest firm on earth. Try 
us.—Cunningham, Ltd., » 171, Edgware Road, W.2. 6251 
‘ts 4 Almond Drill Chuck, to take up to 9/16 in. drills, 
Four odd reamers (new). One 5 in. four-jaw indept. 
Chuck." Two 4 in. by § in. by 1 in. 8. & F. Milling Cutters 
(new). Two 3 in. ‘by 5/16 in. by 1 in. S. & F. Milling Cutters 
(new). o 3 in. by } in. by 1 in. Slitting Saws (new). One 
8 in. Ratchet Brace (new). One set Gas Stocks and Dies and 
Taps, 4 in. to 13 in. (new). One set 5 cwt. Chain Blocks. 
One 6 in. by 5 in. Adjustable Angle Plate. One 6 in. by 6 in. 
Angle Plate. One pair 6-in. Index Centres. One 12 in. by 
8 in. Facé Plate. One Bosch Magneto (single cylinder). Two 
Carburetters. No reasonable offer refused.—W. Taylor, 650, 
Barnsbury Street, London, N 8020 


NE 24-h.p., Crompton, a. c. “Motor, 220 volts, “coupled to 
single- phase alternator, 350 cycles. One ditto, but motor 

80 volts; for wireless. £125 each.—The London Electric 
Firm, ‘Croydon. 8101 


PETROL-Electric Set, by Siemens Austin, 18 kW, 400 V, 
new, with switckboard, &t.—H. Ryan, 121, Middlesex 
Street, E.1. Avenue 7090. 6268 


PELAPHONE Crompton Engines and Dynamos, direct 
coupled, in new condition; 25/37 V, 20 amp.; £55 each. 
—White, . 140, South wark Street. 4235 


ALE. For immédiate disposal, 1€0 kW, d.c. Generating Set, 

consisting of Belliss & Morcom compound engine, Mavor 
and Coulson shunt‘wound generator, complete .with steam 
separator, stop valve and-shunt field regulator.—Offers to be 
sent to Electricity Works, Faikirk. 8137 


, and Nuts. 250 gross plated 6 A. screws, 
gross; 250 gross plated.6 B.A. nuts, 1s. gross; 200 gross 
brass 6 B.A. screws, ls. gross; 200 gross 6 B.A. brass nuts, Is. 
gross. Subject to being unsold. Sample gross of nuts or screws 
post paid, ls. 3d.—The Taw Manufacturing Co., Ltd., motor 
lamp manufacturers, spinners, press ‘tool. makers, stampers, 
Campsbourne Works, High Street, Hornsey, London, pan 


CIINGLE-Phase Motors, 1 to 50-h.p., 100, 200, and 400 volts, 
940 and 1,440 r.p.m. Delivery from stock at keenest 
prices.—‘‘ Dept., Midland Dynamo Co., Ltd., 


‘Q\URPLUS lead-covered and ‘cab- tire Cable; ‘half-price. — 
The London Electric Firm, Croydon. 8044 


URPLUS Arc Lamp ‘and Flame Carbons; 


half price.— 
The London Electric Firm, Croydon. 8045 


‘QWITCHES.—Im —Important stock in lots of various dimen- 
sions for sale; offers invited.—4348, Electrical Review, 
4, Ludgate Hill, London. 


HREE-Phase, 50-cycle, slip-ring Motors, 400/440 volte, 
30, 50, 75, 100, 120, 150, 220 and 260 h.p. All slow speeds, 
mostly by British Thomson- Houston. —Pheenix, 82, 


law, Glasgow. 


mwo 100-yd. drums, new, Henley’s .55 sq. in. 3-core, P.L. 
& A. Cable, £105 per ‘drum. Also MA quantity 4 
Cable. —Phosnix, 32, Broomielaw, Glasgow. 


WoO Campbells latest ty pe, vertical-enclosed, two-cylinder, 

cold-starting, oil engine Generating Sets, 220/440 volt, 
d.c., 3-wire system, having slip .rings,- and complete with 
transformer. The electrical portion by Phoenix, practically 
brand new, of the most modern type, low price.—Harry H. 
Gardam & Co., Ltd., Staines. 7825 


mpwo Howden- Dick, Kerr modern sicam Generating Sets, 
100 and .200-kW capacity, 450/500 volts, multipolar gene- 


rators. Low price to ‘clear quikly. —Harry H. Gardam & Co., 
Ltd., Staines. 6645 


mwo and three-phase Motors, 1 ‘to  20-h. 240 to 440. volts, 
- 940 and 1,440 r.p.m. Delivery from stock at: keenest 
prices.—‘‘ A” Dept., Midland Dynamo Co., Ltd., Leicester. 


Wwe. have every size of Gas and Oil Engines in stock at 


ate prices. —Chick & Co., Skin Market Place, South 
wark, § 7508 


—2-h. p. 460- volt, c. T. H. Moter, d. p. ironclad 
switch and starter, together with 10 ft. 2-in. -shafting, 
2 roller bearings, 2 split wood pulleys; only used 6 months. —_ 
B. Barber, Handsworth, Oulton Broad. 4404 
10 LP. Motor, 500 volt, d.c., shunt-wound, commutating 

poles; complete with slide rails and starter; absolutely 


Private Telephone & Electtic Co., Skipton. 


new. By English. Electric Co. Price £63, complete. —E.: N. 
Bennett, Cheapside, ‘Spennymoor. 4398 
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FOR SALE.—Continued. 


| lt E.C.C. Generator, perfectly new and unused, 220/ 

240 volts, 275 r.p.m., 91/83.5 amps., makers’ No. 46,320, 
shunt regulator and me, £100.—Smith Bros., Ltd., Ayle- 
stone Park, Leicester ' 8037 


+ + gente 110-volt, d.c. Generator, by Ellis & Ward, in new 
condition. eemarkably low price. H. Gardam 
and Co., Ltd., 7700 


4 DISUSED Desk and Porthole ‘Fans, 10 in. to 18. in. 
dia., 10s. each.—The London Electric Firm, owes 


100: -d.c. Generator, 500 V, direct pee to Belliss 

at bargain figure. — 8, Sta ouse 

Trentham Road, Longton. 6073 


Modern Belliss- Generating Set, enclosed 
compound engine, coupled to 240 volts, multipolar, 
ee dynamo, 380/400 revs., £600.—7963, Electrical Re- 
view, 4, Ludgate Hill, London. 


"440-volt, § 25-cycle, 3-phase, slip-ring Motor, also 
75, 110 and 160 h.p. ditto.—Phoenix, 32, Broom 


Glasgow. 


500%: 500-volt, d.c. Steam Set, can be seen running 
during next few weeks.—7776, Electrical Review, 4, 
Ludgate Hill, London. 


ARTICLES WANTED. 


Advertisements are inserted under this heading at 1s. 9d. per line. 


A LEAROYD & SON, Bridge Works, Clapton, N.E.— 
Telephone : Dalston 2278 ; Telegrams : ** Frangible, 
Lowclap, London,” buys for prompt cash every description of 
secondhand Generating Sets, Accumulators, Motors, Trans- 
formers, old Arc Lamps, Meters, Cable, Scrap Metals, Metallic 
Drosses, &ec., &c. Inquiries solicited. Established over 3700 


.C. and d.c. Motors (second-hand), any type, and condition; 
wanted for prompt cash.—A. Learoyd & Son, Bridge 
Works, Heatherley Street, Clapton, N. E. 3719 


pas wanted for large plating work, annie 2,500 
amps, 10 volts, 600 r.p.m., and arranged with a field 
separately excited from a 220-volé d.c. service.—Staté price, 
condition, and full particulars, to 8131, Electrical Review, 4, 
Ludgate Hill, London. 


LATINUM Scrap anil for pre the ‘highest market 
price given. Call, or parcel by post, prompt cash by 
— .—L. Stern, Rotunda Buildings, 5, Bold Street, — 
poo! 


LATING give » 2,000 
amperes, preferably separately excited, 220 volts.—8152, 
Electrical Review, 4, Ludgate Hill, London. 


ANTED, Dynamos, 25 volt, all capacities; also 1 h.p. te 
2% h.p. Oil Engines.—4378, Electrical Review, 4, Ludgate 
Hill, London. 


AGENCIES. 


j Advertisements are inserted under this heading at 1s. 94. per line, 


GENCIES or Representatives. wanted. A London whole- © 
sale electrical company has openings for several keen 
energetic gentlemen to take charge of its sales in certain dis- 
tricts on a commission basis. Applications, which will only 
be considered from gentlemen of standing and with an estab- 
lished connection for the sale of all electrical supplies, should 
give full particulars as to training and experience. Whole 
— Electrical Review, 4, Ludgate Hill, 
ndon. 


LECTRICAL Engineer, 20 years’ adiine « experience; wide 

connection with consulting engineers, contractors, ‘archi- 
tects; ‘with London office; desires representation of good 
manufacturing firm.—4392, Electrical Review, 4, Ludgate 
Hill, London. 

LECTRICAL engineers and (established 25 

years) are open to take up representation for high-class 
manufacturers in London and Southern District.—4410, Elec- 
trical Review, 4, Ludgate Hill, London. 


OREISN Agencies quickly pavertising in 
foreign papers.—Rates, 1 from Deacon's British and 
Advertising Agency, 7 , Leadenhall Street, 


ELL-Established Continental metas is open to 

appoint district agents for the sale of d.c. and a.c. 
Motors, dynamos and transformers, any size up to 100 b.h.p. 
Competitive prices. Highly remunerative discounts. | Sole 
agencies granted. Write, in first instance, giving particulars 
and state area covered. Applications strictly confidential.— 
4416, Electrical Review, 4, Ludgate Hill, London. 

HOLESALE company, having large connec- 

tions in London and branches in the provinces, require 
first-class agent for West of England, Wales, and Irish Free 
State. Only those having large and influential connection, 
and being of good repute, considered.—8133, Electrical Re- 
view, 4, Ludgate Hill, London. 


PARTNERSHIPS. 


Advertisements are inserted under this heading at 1s. 9d. per line. 


ONDON Agent, holding several exclusive agencies for 

electric power plant, motors, &c., requires active partner 
to extend business. Exceptionally remunerative situation for 
gentleman well introduced with supply companies, contractors, 
works, railways. Commission basis or small capital.—4417, 
Electrical Review, 4, Ludgate Hill, London. 


ROGRESSIVE Firm of in and motor 
car accessories trades have need of £3,000 to £5,000 to 
cope with rapid increase of trade. This is a sound business 
proposition, and an investment is offered at a reasonable rate 
of interest. Strictest scrutiny invited by principals or their 
auditors.—8117, Electrical. Review, 4, Ludgate Hill, London. 


BUSINESSES FOR SALE AND WANTED. 


' Advertisements are inserted under this heading at 1s. 94. per line. 


ANTED, second-hand high-speed Torpedo Strander and 

Twinning Machine; also Longitudinal 2-head Machine; 
must be in perfect condition and of modern type.—State full 
particulars, together with price required, to 8104, Electrical 
Review, 4, Ludgate Hill, London. 


ANTED, 300/400 kW. Belliss-Browett, Lindley or Allen 
d.c. Generating Set, suitable for 150 lbs. square inch 
boiler pressure. Generator to be direct-coupled, compound- 
wound, 500/550 volts. Must be in first class condition.—Full: 
particulars, with cylinder sizes, speed and overall dimensions, 
where to be seen, and lowest price; also particulars of con- 
denser (if any) to be sent to Box 720, T. B. Browne’s Adver- 
tising Offices, 163, Queen Victoria Street, E.C.4. 8124 
ANTED, second-hand, j-h. p. a.c. Motor, 220 ‘volts, 50 a.; 
cheap. —Greenwood Hone & Co., 46, Malden Road, New 
Malden. 4401 


ANTED, second-hand compound-wound Dynamo, 200 

amperes, 100 volts, speed 970, complete with slide rails 
and pulley.—State make and price, delivered Cork, 8141, 
Electrical Review, 4, Ludgate Hill, London. 


ANTED, Dynamo for welding, 60 volts, 800 to 1,000 
ps., compound wound.—s153, Electrical Review, 
4, Hill, London. 


bee for experimental purposes, one or two faulty, 
a.c. Motors, 20-40-h.p., any condition, with or without 
rotors.—Write, giving particulars and lowest price, to 4414,. 

Electrical Review, 4, Ludgate Hill, London. . 


OR Disposal, old-established and well-known Switchgear 

Business. Modern freehold factory, well equipped, and 

very self-contained, having pet 7 and brass foundries. 

Price for the lot, £15,000; part could remain.—8112, Electrical 
Review, 4, Ludgate Hill, London. 


TELL-established Electrical s Business for sale, 

Glasgow area. Power and lighting contracts running. 
Splendid connections. Also contracts coming forward. Full 
investigation invited. Principals only.—8120, Electrical Re- 
view, 4, Ludgate Hill, London. 


WORKSHOPS, PREMISES AND SITES 


TO LET OR WANTED. 
Advertisements are inserted under this heading at 14s. per inch, 


TO BE LET OR SOLD. 


PACIOUS Premises in Westbourne Grove, known as 
No.: 44a, The International Hall,’’ suitable for com- 
mercial or exhibition purposes. 


Ground area about 7,250 square feet, 


divided into main hall with arcade entrance, several large 
compartments, stores, &c.; also six’ good rooms, gallery, 
offices, lavatories, &c., on the first floor. Electric light. Main 
drainage. —Apply to Daniel W atney & Sons, auctioneers, &c., 
4a, Frederick's Place, Old Jewry, E.C.2. 8129 


Ge 
? 
“to 
075 
Try = = 
325.1 
ers ¥ 
ers 
ne 
and 
ks. 
in. 
by 
‘wo 
60, 
020 
to | 
tor 
ric 
101 
V, 
h. 
35 
or 
be 
Ls. 
is. 
vs 
or 
8. 
| 


THE ELECTRICAL REVIEW SUPPLEMENT. 
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MISCELLANEOUS. 


Advertisements are inserted under this heading at 14s. per inch. 


TO MANUFACTURERS, FACTORS, AND AGENTS. 


LECTRICAIL, Contractors, about to open extensive. show- 
rooms in main West End thoroughfare, will be glad to 
receive catalogues and prices of all kinds of labour-saving 
devices and lighting fittings; also suggestions for co-operative 
exhibitions.—Write to Troughton & Young, Park Mansions 
Arcade, Knightsbridge, S.W.1. 4402 


DESIGNING. 


ESIGNING, all classes a.c. and d.c. machines (} h.p. 
upwards), and transformers, at moderate charges. 


4411, Electrical Review, 4, Ludgate Hill, London. 


Advertisements are inserted under this heading at 1s. 9d. per line. 


NGINEERINS Drawings and Tracings executed from 

dimensioned rough sketches. Moderate 

charges. All inquiries earnestly invited.—‘‘ ’ 56, Burmer 
Road, 


AMPS, electric display device for 

advertising lamps. A masterpiece from the * 
Will hold attention spell bound. Vor sale or rent. Photo 
and terms on application. Agents wanted.—C. Tregoning, 
7, Roseveon Terrace, Penzance. 


EWINDS, a.c., d.c., either repetition or re-designed to 
any voltage, output, or speed. Commutators built and 
fitted. Our prices are keen and deliveries prompt. Your jobs 
open to inspection during progress. New work tested to 2,000 
volts.—Boys, 187, Goswell Road, E.C.1. ’Phone: Cent. oo 


MALL motor firm in London specialising in repairs re- 
quired for ie WY to Vacuum Cleaner motors.—8127, 
Electrical Review, 4, Ludgate Hill, London. 


TELEGRAPH SWITCHING SYSTEMS, 


By T. F. PURVES, - 
Engineer-in-Chief's Department, G.P.O. 


Cloth, 3s. net. Post Free, 3s. Sd. 
THE ELECTRICAL REVIEW, Ltd., 4, Ludgate Hill, London, E.C. 4, 


ENTERPRISE 


ELECTRIC FANS 


MOTORS 
A.C. & D.C. 
to 100 H.P. 


CATALOGUE 
ON APPLICATION. 


Head Office and Works : 


GUN STREET ELECTRICAL WORKS, 
tonoon. Bishopsgate, LONDON, E.1, 


REPETITION WOODWORK. 
Estimates given for the supply of— 


ACCUMULATOR CASES, High-Class INSTRUMENT CASES, 
FILING CABINETS, DOMESTIC WOODWARE, &c., 


and all kinds of Woodwork where a quantity of a standard Article 
is required. 


LARGE STOCKS OF TIMBER & HARDWOODS. 
WELL-EQUIPPED RACTORY AND MODERN DRYING KILN, 


Messrs. CHARLES PEACOCK & Co., Ltd., 
Telephone : St. Andrew’s Street, 
Battersea 272 (Two Lines). ' $outh Lambeth, S.W. 8. 


NOW OW SALE. 


PRACTICAL 


The Book al 


Officially recommended by the 
City and Guilds Examiners. 


550 pp. of Standard 
Text, Tables and 


The Contents J&B data ot direct in- 
terest to Electrical 
Engineers. 


3 = NET, 
The Price all Booksellers 


and Bookstalls. 
(Postage 4d.) 


It is of use to— 


Every Central Station Engineer. 
Because the Tables of Stations in the U.K. are arranged 
in such convenient form and can be referred to so quickly. 
Every Light and Power Contractor. 
For the same reason, thus enabling him to ascertain the 
voltage, periodicity, &c., in any town where he may have to 
submit an estimate ; also because of the valuable and eminently 
practical articles on Illumination, Power, Wiring, &c. 
Every Manufacturer and Factor. 
Because with it he can almost always fill in any important 
points as to whether C.c. or A.c., voltage or periodicity which 
may have been omitted by his client. 


Every Foreman, Wireman, &c. 
Because of the clearly illustrated and explanatory chapters 
on all kinds of Wiring, the I.E.E. Regulations, how to fix 
and use instruments and, indeed, everything for the practical 
electrician. 
Every Engineer in Charge of Plant. 
Because it tells about the Electrical Machinery used in fac- 
tories, collieries, steelworks, shipyards, &c., in clear and simple 
language; how it works, how to take care of it, what to do if 
it breaks down, &c. 
Every Car Owner and Driver. 


Because of the excellent chapter on Motor-Car Lighting 
and Ignition Sets. 


Every Railway Electrician. 
Because it has a first-class chapter on the Use and Main- 
tenance of Electric Railway Signalling Plant. 


THEREFORE—BUY IT. 


Among the experts who have contributed to this year's issue 
are Messrs. M. G. TWEEDIE, J. S. Dow, R. E. NEALE, 
C. SYLVESTER, E. DINSDALE PHILLIPS, G. W. P. PaGE, 
H. G. WHITE, RAYMOND J. MITCHELL, A. W. MARSHALL, 
T. BirKeETT, J. W. BARBER, C.B.E., &c., &c 


AND STILL IT ISA BOOK. 


Price 3/4 net post free from— 
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Pallion Steel Works, 
SUNDERLAND. SUNDERLAND. 

ged 
the 
THE 
(SUPPLY) AGT, 1915 
With Notes by 
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THE BE! RCTRICAL REVIEW SUPPLEMENT. 


VOLT ELECT RIC LIGHTING 


As a result of our wide 
experience in the actual 
work of installing and 
maintaining Country 
House Lightiog Plants 
of all descriptions, we 
have .decided to make up 
and offer a complete com- 
bined Electric Lighting 
Plant which we _ can 
guarantee as being abso- 
lutely -reliable, and will 
last for years with only a 
little ordinary care and 
attention. 


Our price includes a five- 
unit capacity plate type 
battery, and the plant is 
complete ready to insta!l, 
with kit of tools for 
maintenance. 


Engine: 2} h.p., two-stroke, 
running on paraffin, fitted 
with disc flywheels and force 
feed oil lubrication to big 
end and main bearing. 

Dynamo: 1 kilowatt shunt 
wound... ., 
Switchboard: Slate pane} with, 
2 ammeters, voltmeter, 
charge and disehar Be 
lati g.switch,;-2 D knife 
switches, 4 .D.P. fuses, 
mercury. automatic cut-ont. 

Battery: 26 glass jar, plate 
type accumulators, 100- 
ampere hour capacity, com- 
plete with wood - pegged 
stand. 

Mounting : On cast-iron bed- 
plate fitted with hand holes 
for engineand dynamo bolts. 


Belt : Endless balata. 


Water Tank: Oversize 
long ru hing. 


For further particulars and trade terms apply— 


Price : Complete £170. 


KENNEDY &. CO., 


ELECTRICAL AND MECHANICAL ENGINEERS, 


HIGHBRIDGE, SOMERSET. 


The “ELECTRICAL REVIEW” 
LIST OF 


ELECTRICITY UNDERTAKINGS 


The United Septem, Dominions and 
Foreign Countries. 


Price, 2m. Post free 2/2. t 


Giving:—SuPpPLy AUTHORITY, CHIEF ENGINEER, 
NATURE AND PRESSURE OF SUPPLY AND 
PLANT CAPACITY. 


m 


FOR 
MOTORMEN, DEPOT 
INSPECTORS, WORKERS. 
Se. 8a" 
BY W. A. AGNEW. 


ELECTRIC TRAMGAR HAND-BOOK 


The ELECTRICAL REVIEW, Ltd., 


4, Ludgate Hill, London, E.C. 4 


The “ ELECTRICAL REVIEW, "Ld., 
4, LUDGATE HILL, E.C. 4. 


A 


NEW_YEAR_ PROPOSAL. 


WIRES. CABLES. ~FLEXIBLES. 
I am offering HIGH-GRADE V.I.R. CABLES, 

‘ a very attractive proposition, 

at Lowest MARKET Prices. 


As late Managing-Director of Simplex Conduits, Ltd., I have had 23 years’ experience of the 
Cable position, and am convinced that I can do better for you than you are doing for 
| yourself, and can place you in a position to secure business in 1922. You can ins al 
WATERHOUSE CABLES with confidence anywhere. Price Liste, ond Semplen on 


L. M, WATERHOUSE ELECTRIC CoO., 


Museum 5261. 19, Rathbone Ww. 
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CORONA LAMP WORKS, LTD., for infringement of 


Ltd, and Siemens Bros: & Co., Ltd, manufacture and sell - 
. lamps under their respective Trade Marks—Mazda, Osram, 


ru Decision of the House of Lords in the important case 
of the BRITISH THOMSON-HOUSTON CO., LTD., 


Patent No. 10918/1913, covering the 


GASFILLED ELECTRIC LAMP 


(also known as “ Half-Watt Type”), 


was pronounced unanimously in favour of the Patent, thereby 
reversing the judgments given in the Courts below. 


This Patent, thus established in favour of the Patentees, 
was held to cover an invention in incandescent electric lamp 
manufacture of a high order of merit and the greatest 
practical utility. 


By a mutual interchange of Patent Licenses the British 


Thomson-Houston Co., Ltd., The General Electric Co., 


and Siemens Britannia, in accordance with Patent No. 
10918/1913, and other Patents. Licenses have been granted 
to the leading British Lamp Manufacturers, and only Gasfilled 
Lamps sold under the following Trade Marks are FREE 
FROM INFRINGEMENT :— 


BELL (Special Types). OSRAM. 


COSMOS. ROYAL EDISWAN. 
ELASTA (Pope’s). SIEMENS BRITANNIA. 
FOSTER. STEARN. 


MAZDA. 


No License has been granted under the above Patent 
to any Foreign Lamp Manufacturer, 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


POWER STATIONS. 


THIS ‘WONDERFUL INVENTION 
HAS SOLVED THE PROBLEM OF 
MANY YEARS’ STANDING, viz. : 


HOW to TELEPHONE 
IN THE MIDST of NOISE 


POWER HOUSES 
RAILWAYS ... 
ENGINE ROOMS 
FOUNDRIES. . . 
COTTON MILLS 
DIVER’S WORK 
BOILER SHOPS 


THE 


LARYNGAPHONE HANDSET 


Can be fitted to any existing telephone of any make or type. 


EVERY Telephone user has long realised that it is impossible to hear, or 
™ be heard, when using an ordinary telephone in noisy positions. 


ENGINEERS EVERYWHERE. 


Advice, further particulars, or practical demonstration, FREE on request. 


THE TELEPHONE MANUFACTURING 


CO. (1920), LTD. 
Hollingsworth Works, MARTELL ROAD, 


WEST DULWICH, LONDON, S.E. 


Telegrams: Bubastic, Dulcrox. Telephone: Sydenham 2460-1. 
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FOR ALL PURPOSES. 
A.C. & D.C. SINGLE-PHASE & POLYPHASE. 


+ 


We have recently illustrated various simple types of both D.C. 
and A.C. Automatic Control Gear. 


Below we give a sample of complete Automatic Control, suitable 
for use with D.C. shunt or compound wound Motor. 


Full automatic cortrol giving 
the following operations :— 


FORWARD, 

REVERSE, 

INCH, 

START, 

ACCELERATE, 

RETARD, 

STOP. 
The above functions can be 
controll d either by PUSH 
BUTTONS fixed in any 
conven‘ent position or by 

MASTER 

CONTROLLER 
arranged for fixing on the 
machine. 


Open Type Controller for 30 H.P. non-reversing motor 


THE INCHING SPEED can be adjusted to the exact speed required. 
THE MAXIMUM SPEED can be limited by a master device. 


SPEEDS OF ACCELERATION and RETARDATION can be set 
independently. 


DYNAMIC BRAKING and SOLENOID BRAKE CONTROL can be fitted. 


IF YOUR REQUIREMENTS ARE NOT COVERED BY 
THE SYSTEMS SHOWN, WE CAN MEET THEM 
IF YOU WILL GIVE US THE OPPORTUNITY. 


THE ELECTRICAL APPARATUS C2: 


(Incorporating BRAY, MARKHAM & REISS, Ltd.) 
HEAD OFFICE: 
Vauxhall Works, SOUTH LAMBETH ROAD, LONDON, S.W. 8. 
Telephone:—BRIXTON 2075 (6 lines). Telegrams : “ ELAPRATUS, VAUX, LONDON.” 
works: Yauxhall, Wandsworth, St. Albans, Walthamstow. 


SALES OFFICES 
MAN CHESTER—Palatine’ —y Street. BIRMINGHAM—Carlton House, High Street. 
LEE DS—Standard Buildings. GLASGOW —~74, York Street. 
NEWCASTLE-ON Buildings, New Bridge St. BELFAST—Granville Buildiogs, 45, High St. 
CARDIFF—10, Windsor Place. DUBLIN—3, Dame Street, 
NOTTINGHAM—Westmimster Buildings, Theatre Square. 1. 
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OFFICIAL NOTICES. 
Latest Time tor receiving, 5 p.m. Wednesday. 


COMMONWEALTH OF AUSTRALIA. 


Telephone Apparatus and Parts. 


ScHEDULE 544. 
HE Commonwealth of Australia invites tenders for above, 
returnable in Australia by 15th February, 1922. 


ScHEDULE V.3. 
ders invited up to February 14th, 1922, for supply and 


delivery in Australia. For tender forms and all particulars 
apply Supply Officer, Australia House, Strand, London, "ee 


COUNTY BOROUGH OF EAST HAM. 
Extension of Generating Plant. 


de ~~ are invited for the supply and delivery of the 
following :— 
Extension No.:4, Section ‘‘ A,’’ CONVERTING PLANT. 

One 1,500-kW Converter, either rotary. or motor type, for 
converting 3-phase, 50-period, 6,600 volts, to d.c. 480-500 volts. 

Extension No. 4, Section A.”’ 

The necessary e.h.t. and low-tension Switchgear and Con- 
nections for the above. 

Specifications and conditions may be obtained on application 
to the engineer and manager (Mr. W. C. Ullmann), Nelson 
Street, East Hm, E.6. Sealed tenders, endorsed ‘‘ Tenders 
for Extension of Generating Plant,’’ to be delivered addressed 
to His Worship the Mayor, Town Hall, East Ham, E.6, not 
later than 12 o’clock noon of Thursday, January 12th, 1922. 

The Corporation do not bind themselves to accept the lowest 
or any tender. 


(By Order). 
C. EUSTACE WILSON, 
Town Clerk. 
Town Hall, East Ham, E.6. 
December 16th, 1921. 8109 


CITY OF LEEDS. 


' Electricity Department. 
ALTERNATING CURRENT SINGLE-PHASE WATT- 
METERS. 


Igri mine are invited for the supply of Single-phase Watt- 
meters required during the year ending December 3isi, 


| 1922, the minimum number to be called for being 2,000. 


Conditions of contract and forms of tender may be. obtained 
from the undersigned. ; 

Tenders are to reach Sir Robert E. Fox, Town Clerk, 26, 
Great George Street, Leeds, on or before January 12th, 1922, 
at 10 a.m., in sealed envelones endorsed ‘‘ Electricity—Tender 
for Meters.” 

The Corporation do not bind themselves to accept the lowest 
or any of the tenders sent in. 


C. NELSON HEFFOrD, 


Manager. 
Electricity Department, 1, Whitehall Road, Leeds. 
December 19th, 1921, 8119 
In the High Court of Justice, 1921 FL Na. 088. 


Chancery Division, 
Mr, Justice Russell. 


IN THE MATTER OF FULLER'S UNITED ELECTRIC WORKS, 
LIMITED, anp REDUCED, and 


IN THE MATTER OF THE COMPANIES’ (CONSOLIDATION) ACT, 
1908, 


Ly ey is hereby given that a petition presented to the 
High Court of Justice, Chancery Division, on the sixth 
day of December, 1921, for confirming the proposed reduction 
of the capital of the above-named company from £500,000 to 
£378,794 8s. by cancelling capital which has been lost or is 
unrepresented by available assets, directed to be heard before 
Mr. Justice Russell on Tuesday, the 17th day of January, 1922. 
Any creditor or shareholder desiring to oppose the making of 
an order for reduction of the capital of the said company under 
the above Act may appear at the time of hearing in person 
or by Counsel for that purpose. Such person is required to 
give two clear days’ notice in writing of his intention to 
appear, with the grounds of his objections, to the undersigned, 
the solicitors of the company. A copy of the petition will be 
furnished to any such person requiring the same by the under- 
signed on payment of the regulated charge for the same, 


Dated this 20th day of December, 1921. 


CLIFFORD TURNER & HOPTON. 
81-7, Gresham Street, E.0.2. 


Solicitors for the above-named company... 8121. 


Thirty tons approx. Wheatstone Tape Paper, White. Ten- - 


OFFICIAL NOTICES.—Continued. 


CORPORATION OF MADRAS. 
Electrical Department. 


NOTICE. 
ENDERS for the supply of the following Electric Cables 
will be received by the Cominissioner, Corporation of 

Madras, in his office at or ‘before 12 noon on Monday, 
Februaty 20th, 1922. 
Low-Tension Cables. 

Forty-two miles of twin 7/.044 8.W.G. 

Thirteen miles of twin 7/.064 S.W.G. 
paper-insulated, lead-covered and steel tape armoured cables 
for 225 volt a.c. circuits. 
High-Tension Cables. 

Two miles of three-core 7/.044 S.W.G. 

Five miles of three-core 7/.064 $.W.S. 


for 5,000 volts a.c. circuits with neutral point not earthed. 

Printed forms of tender, agreement and specification can 
be had from the Publisher, ‘‘ The Electrical Review,’ 4, Lud- 
gate Hill, London, E.C.4, on payment of 4s. per set, which 
will not be returned. Cn'y tenders in such forms and com- 
plying with the conditions therein will be considered. 


C: V. K. CHETTY. 
Ripon Buildings, Electrical Engineer. 
Madras, India. 


December Ist, 1921. 8149 


NOTICES RELATING TO PATENTS. 


PATENTS, TRADE MARKS & DESIGNS 


IN ALL COUNTRIES, 
LEWIS WM. GOOLD A.1.MEcH.E. 


Chartered Patent Agent, Consulting Engineer, Enrolled U.S.A. Patent Attorney 


Automobile and Electrical Dep.: ROWLAND L. GOOLD 
Associate of the Institution of Automobile Engineers, Associate Inst. E.E., C.P.A., FCS, 


Telegrams Diplomacy,” Bham. Telephone; Central 2700 
5 CORPORATION STREET. BIRMINGHAM. 


John E. Raworth & Moss, 


%, Chartered Patent Agents. 


Victoria 
WESTMINSTER, 8.W. 1. 


PATENT FOR SALE. 


‘type of fully automatic Circuit Breaker, with tools, 
Ludgate Hill, London. 


paper-insulated, ‘lead-covered and steel tape armoured cables. 


re Disposal.—Patent and manufacturing rights of new - 


patterns, and stock of parts.—6859, Electrical Review, te 


F. WIGGINS & SONS. 


Telephone: Avenue 2248 
Largest Stock in the World. 


102, 103 & 104, Minories, LONDON, E.1. 


FOR INSULATION. | 


WROUGHT COPPER CABLE SOCKETS 


In four shapes and 14 sizes to 1000 amps. 


RESISTANCE NETS AND GRIDS 


Asbestos-woven for all forms of energy dissipation. 


A. HINDERLICH, 


LIMP CLOTH. 40 PAGES. PRICE 1/6, POST FREE 1/8. 


THE CONDUCTOMETER 
ELECTRICAL CONDUCTIVITY. 


By ROLLO APPLEYARD. 


The ELECTRICAL REVIEW, 
4, Ludgate Hill, London, E.C. 4, be 
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Ammeters, 
Voltmeters, 
Wattmeters. 


Experience in the manufacture of electrical measuring 
instruments, covering a period of thirty-six years, has 
enabled us to produce a wide range of instruments 
embodying all essential characteristics — Accuracy — 
Neatness—Dependability. N.C.S. Instruments give long 
and continuous service. 


REDUCED PRICES ON _ APPLICATION. 


NALDER BROS. & THOMPSON, Ltd., 
97a, Dalston Lane, Dalston, London, E.8. 


Telegrams: ‘“*OCCLUDE, KINLAND, LONDON.” 
Telephones - - DALSTON 2365 (3 lines). 


The World’s Largest Varnish Industry 


INSULATING VARNISH 


(Britannia Brand). 


We shall be happy to post a full List of 

the various Britannia Brand Insulating 
Varnishes and Enamels on request. 
These materials are of the finest possible 
quality, and have given excellent results under 
severe practical tests. A member of our tech- 
nical staff will gladly call upon any 
Electrical Engineer or Firm engaged 
in the manufacture of electrical ap- 
paratus to advise as to which Varnish 
or Enamel is most suitable for the 
work in hand. 


West Ham Abbey, London, E.15. 


A iat j R. td Colour Specialists, I angthorne 
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5 \ | 


To Central Station Engineers. 


Your Load Factor must be 


very high, and your Generating 
Costs very low, if they cannot hoth 


be improved by 


Chloride 


Accumnulators 


in your sub-stations. 


Write for particulars to 


ELECTRICAL STORAGE 
Chlorise COMPANY LIMITED. 


CLIFTON JUNCTION, 57, VICTORIA STREET, 
Nr. MANCHESTER. LONDON, S.W. 1. 
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The New 


that will pay you. 


Before placing orders elsewhere for 
Anything Electrical, enquire —_ 


Successors to G.BRAULIK. Established 1887. 


8 Lambeth Hill, QueenVictoria Street,Ec4. 
Telegrams : elepnone: 
“ JEARYLEC CENT, LONDON.” Private Exchange fo all Bapetinents. 


IRONCLAD WEATHERPROOF BELLS 


Fitted with SAX’S Original Rubbing Contact for Battery or H.V. Circuits. 


ROUND 
GONG. 


SHEEP 
GONG. 


CHURCH 
GONG. 


When ordering state voltage and 
also whether for A.C. or D.C: 


IFICATION : 


M nt fitted with 

minals for leading-in. wires, well insula ad bone the be me (in cases of high veltage circuits a terminal p ohed wih a safet 

fuse) Hammer protected under the gong the gong beisg of best culty ball metal, nd 
pillar, adjustable in height and provided with d and | nut and washer to secure gong, * 

Established 1855. 
JULIUS SAX & CO., Ltd, 
Saxatile, “Phone, . 24a, HIGH STREET, Regent 2102.2, 
London.” 


NEW OXFORD ST., LONDON, W.C. 2. 


Makers to oa (Tre de of HIGH GRADE ELECTRIC BELLS, a 
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“STAND THE TEST OF TIME.” 


D.C. MOTORS, 2—100 H.P. 


ON ADMIRALTY LISTS. 


The name FLATHER is a guarantee 
of 


QUALITY, SERVICE, AND 
EFFICIENCY. 


Thirty years’ actual manufacturing experience behind 
FLATHER A.C. and D.C. Machines, together with 
hundreds of repeat orders from satisfied customer:, 
many of nearly 20 years’ standing, who still continue 
to order year after year, offer the soundest proof of all 
our claims. 


PROOFS ARE BETTER THAN PROMISES. 


Can you afford to experiment with promises ? 
RELY ON PROOFS. 


Backed by HONEST ENDEAVOUR to give the 
Best Value. 


HOFFMANN Ball and Roller Bearings have been 
adapted to our machines for nearly 20 years. 
FULL RATED OUTPUT GIVEN. 

LOW TEMPERATURE RISE WITHIN 75°. 


Thorough system of jigging of all parts ensures 
strict interchangeability, low production cost. 


FLATHER & CO., ita, 


Park Glectrical Works, 
LEEDS. 


London Office: Head Office: 
68, SHOE LANE, E.C.4. 10, BRIGGATE, LEEDS. 
"Grams : Flathcoy, Fleet, London. "Grams: Flathcoy, Leeds, 
*Phone : Holborn "Phone : 20778, 20779. 


DYNAMOS, 1—50 Kilo. 


é LATHER 


Write for Specification and Prices. 
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J 


INDUCTION MOTORS, 


MISES. 


ses > 


SINGLE, TWO and THREE PHASE, 


ave been of 


EN. 


BEST VALUE QUALITY. 


PRICES FURTHER REDUCED 


BROOK, 


Empress Works, HUDDERSFIELD. 
Telephones: 1629 and 1630. Wires: “ Phase” Huddersfield, 
Branches: 
London: 11. Queen Victoria Street, E.C. 4. Leeds : 49, Basinghall Street. 
Telegrams: “ Phasebroo, ‘Phone, London.” Tel.: 4468 City. Tel. No.: 23396. Wires: “ Phase, Leeds.” 


Manchester : 54, Corporation Street. 
Tel. No.: 6264 Central. Wires: “ Phasebroo,” Manchester. 
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LEEDS. 
Leeds, 


EBONITE INSULATORS 


for Electricity or Heat. 


BARRETT & ELERS, Ltd., 


WALLIS ROAD, HACKNEY WICK, E. 9. 


Electric Welding Machines 


: Daysohms Low Voltage Arc Welder tt 
Laboratory 
DAYSOHMS, LTD., 14/16, COCKSPUR ST., S.W. 1. Gerrard 3930 


INIGO JONES, 
Tudor Slate Works, 
GROESLON, 8.S.0., NORTH WALES. 
Slates Drilled and Shaped to Specification. 
Manufacturer of every description of 

te Work for Slate Work for Electrical Engineers. 


Engineers. Mason, Turner and Enameller. 
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EP CASING & CAPPING. ELECTRIC BLOCKS. 
CABLES. 1.6. SWITCHES, etc. 


THE TEES-SIDE ELECTRIC & PLUMBERS’ STORES, LTD., 


55, REED STREET, WEST HARTLEPOOL. 


CONVERTIBLE LADDERS 
— Invented and made by — 


HEATHMAN, 


LOWERING GEAR FOR 
Arc FILAMENT LAMPS 
ELECTROLIERS ETC 


tal erTarish 
Th 


WINCHEs FOR ARC LAM 
GENERAL LIFTING PURPOSES 


CAPPING « CASING 


TROUGHS, ETC. 
We Invite Your Enguiries. Factors Only. 
EDGAR PHILLIPS, LTD. west WartLErooi. 


Telephone: Night 642. Day 346. 


REPAIRS! REWINDS!! REPAIRS! 


A.C. & D.C. Motors, Field Coils, &c. 
REPAIRS A SPECIALITY. FIRST-CLASS WORK ONLY. 
Promat Deliveries. 


EMERY TRECYNON, ABERDARE. ‘Phone s2. 


-or HOUSING SCHEMES ... 
BASTIAN METERS 


Selling in Thousands. 
THE BASTIAN METER CO., Ltd., 


Bartholomew Works, Kentish Town, N.W.5. 


WRITE FOR 
A CATALOGUE OR REPORT OF 
ANY ENGINEERING OR TECHNICAL / 
BOOK YOU MAY ree RE 


ELEN 
57 HAY MARKET. swt 


1 


PADDINGTON, w.2. 
RESISTANCES Est. 12 years. ’Phone: 4076 


REG. TRADE MARK. 


THE CURTIS 
MANUFACTURING CO., 
Conobuit PLAcE, 


AIR FILTERS 


For Ventilation of Electrical Machinery, 


CLEWORTH WHEAL & Co., Ltd., 


Grange Works, CASTLETON, LANCS. 


SEND TO A RELIABLE FIRM. 
Makers or Execrric Ciocks, MaGnets, PenpuLums, Boss, Contracts, 
AND APPARATUS. We Srock TELEPHONES, 
GLOBES, FANS, HEATING APPLIANCES and “ PEBLITE.” 
Makers of Inventors’ Models. 
Send for Lists and Trade Terms to :— 


CLAUDE SPRATT, 75, ‘aivert fond, Upper Parkstone, Dorset. 


Armature, Dynamo and Transformer 
Stampings, Plain and Slotted—to ,cus- 
tomer’s drawings or prints. Dynamo 
and Transformer Sheets, Swedish Iron 
Rods and Bars, black and bright drawn. 
TURNER 134, 04, Thames St., E.C. 


: “ Sheeti Telephone 855 Central. 


HENRY KENNEDY & SONS, Ltd., 
BARROWFIELD POTTERIES, GLASGOW. 


Electrical Insulators, Fuse Handles, &c. 


EXPANDED METAL SCREENS & DOORS. 


Steelwork Structures and Cubicles. 
SHEET METAL WORK AND MACHINED PARTS FOR SWITCHGEAR, &c. 


NEW ERA WORKS 


CASING & CAPPING 


Manufactured by 
JOMN WILESMITH & Co. 
(Suceessors to BOURNE & GROVE), 
Contractors to G.P.0. Bridge Saw Mills, WORCESTER. 


Gary, HALLEWELL & Co., sentria WILLESDEN, u.w.t0 


H 


THE 


“ALPHA” CABLE CONNECTOR. 


Telegrams : NO SWEATING. wy 


2078 


CENTRAL 
SWANSEA. 


{ CARDIFF. 
FWOR | rusTo:. MADE IN ALL TYPES AND SIZES. oe 


SWANSEA, 


HASLAM & STRETTON 


CARDIFF, BRISTOL and SWANSEA. 


FOR URGENT REWINDS 


AND GENERAL MOTOR & DYNAMO REPAIRS. 
CREWE,, ALLEN & CO., AC. & D.C. 


23, Chapel St., Cripplegate, LONDON, E.C.2. Telep.: Cent. 6425. 


(GENUINE AMERICAN) 


SHEETS, RODS, TUBES, BUSHES, DISCS, WASHERS. 


SEND YOUR ENQUIRIES FOR ABOVE TO: 
AUSTIN & HAYES, 


Austayes, Higate, London.” Telephone: 1476 Hornsey. 


Bed-Warming Rewolutionized. 


THE “SIMPLEX” 


ELECTRIC BED-WARMER. 


Ir is CHEAP, SAFE, EFFICIENT. 91 /- 
The LOWEST CONSUMPTION of any Electric Heating Apparatus in the World. 
LET US HAVE YOUR ENQUIRIES WITHOUT DELAY. 
Sole Manufacturers: THE SOUTHERN ELECTRIC CO,, Simplex House, St. George’s Pk. Av.. WESTCLIFF, ESSEX. 


(Subject). 
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ARC LAMP CARBONS 


WE HAVE the LARGEST and MOST VARIED STOCK of 


(FLAME ARC LAMPS, 
OPEN TYPE LAMPS, 
ENCLOSED LAMPS, 

For { PHOTOGRAPHIC WORK, 
WELDING, 

CINEMATOGRAPH PROJECTORS, 


STAGE ARCS 

iN THE UNITED KINGDOM. 

All mekes, sizes and lengths can be d tched ii diately 

upon receipt of order. 

Write for Current Price List and Trade Discounts. They will 
interest you. 


E. A. LANGRISH & Co., 


25, WARHAM STREET, S.E. 5. 
Telegrams: “ Ellangrica, Camber, London.” 


*Phone: Hop 4062. 


For HIGH-GRADE 
BRITISH MADE 


SWITCHGEAR. 


Send your enquiries 
for 
Circuit Breakers 


and Oil Switches, 
&. 


Te 
J.G. STATTER &Co., 
Queen Anne's Chambers, 
WESTMINSTER, S.W. 1. 
Telephone : Victoria 6196. 


EMCOL ” 


PATENT 


TOTALLY-ENCLOSED 
MOTORS 


ARE DUST PROOF 
AND REQUIRE ‘MINIMUM 
OF ATTENTION. 


IF YOU ARE DESIROUS OF IN- 
STALLING FIRST QUALITY 
MOTORS WHICH WILL ENSURE 
A HIGH POWER FACTOR OVER 
YOUR SYSTEM WRITE US FOR 
PRICES AND PARTICULARS. 


MANCHESTER OFFICE, 
32, KING ST., W. 


WALTER McGEE & SON, LTD., 


ALBION WORKS, PAISLEY. 


INSULATION 


PRESSPAHN 


BEST QUALITY. HIGHEST FINISH. 
LOWEST PRICES. 


DELIVERY FROM STOCKH. 


Mica & Micanite Supplies, Ld, os 


Mica House, Offord Street, London, N. 


The NEW Union Electric Co., Ltd., 


2, CASTLE STREET, ENDELL STREET, LONDON, W.C.2., 


Telephone: 1027 Gerrard. 


BRITISH MADE 


Telegrams : “ Abeam, London.” 


POLYPHASE MOTORS. 


Makers also of 


UNION EXCELLO 


FLAME ARC 
LAMPS. 


FERRO-PRINT 


LAMPS, 


617. 
— 
= 
TER. 
= 
etc. 


We deliver 
FROM STOCK 
all usual sizes. 


SHEETS, 


VOLTA WORKS, 


Telegrams : BROMLEY, KENT. Telephone: 


OMICAMANU, LONDON.” Bromiley 9. 
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ATLAS 
IMPULSE STEAM TURBINES, 
Horizontal and Vertical 
STEAM ENGINES, 
also 
SURFACE & JET CONDENSERS, 
DOUBLE HELICAL GEARS, 


Works: ATLAS CO., Ltd., Copenhagen, Denmark. 
U.K Representative: 


E. W. DOREY, 
Norwich House, Southampton Street, 
HIGH HOLBORN, W.C. 1. 
Telegrams : Atl 


turcoy, West 


t, London. Telephone: Museum 1157. 


= — 


Use a fuse which will really protect those 
small motors—you can if you install the 
1/10 to 1/4 horse power sizes of 


REPULSION START—INDUCTION 


SINGLE-PHASE MOTORS 


Such a protecting 
fuse will usually 
be of sufficient 
capacity to suc- 
cessfully start the 
ordinary full load. 


Illustrating a 3 H.P. Motor. 


THEY KEEP-A-RUNNING. 


Manufactured only by 


CENTURY ELECTRIC COMPANY, 


19th Pine to Olive Streets, St. Louis, Mo., U.S.A. 


A STOCK OF “CENTURY” MOTORS IS CARRIED IN LONDON BY— 
The Sole British Agents— 


SWEDISH erecreic LIMITED 


Sales Manager: R. A. MARPLES. 
Telegrams: ‘‘ Autosyncro, Fleet, London.” Telephone: Holborn 1703. 


247 


“ SISTOFLEX” 
ELECTRICAL IYSULATING MATERIALS. 


Silk, Presspahn, Black Adhesive & 

Cloth, Leatheroid, Rubber Tapes, 
Paper, Ebonite, Webbed Tapes 
Tapes, Micanite, and Sleeving, 
Fibre, Flexible Tubes, Lebakite, 

Mica, Dynamo Tapes, _ etc. 


WHICH WE CAN OFFER AT FAVOURABLE PRICES. 


LARGE STOCKS. PROMPT DELIVERY. 


(Regd.) 


PACK WITH SECURITY, 
QUEBEC “WOODWOOL” COMPANY 


(WOODWOOL AND WOODWOOL ROPE). 
WRITE tor SAMPLES and PRICES of our THREE GRADES :— 
Coarse, Medium and Fine. 


PROMPT DELIVERY. 
WE GUARANTEE | AL WEIGHT & DRY. 


100 TONS always in stock at QUEBEC WHARF: also all sizes 
of the “DOMINION” WIRE NAIL, IRON WOOD 
SCREWS and TACKS. 


ERIC MORTON & Co., 
BROAD STREET HOUSE, 
LONDON, E.C.2. 
Telephones : 
Lowpow Watt 154 and 2989, 


Telegrams: 
Lompom.,” 


a 
Fi 


Sheets. Rods-Tuhes: @ 
ORS, 
PA 

oy HIGHTENSITE 


ENQUIRIES 


Mouldings 


CHEMICAL VESSELS, &c., 
LINED WITH EBONITE. 


= PAPER, 
= 
) Telegrams : NYKOPING LONDON. Tetephone: CITY 6251 (6 |ines.! 
1 
P 5, CHANCERY LANE, W.-C. 2. 
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OR THE 

MARK 

on EVERY 


LENCT Hor 
SIMPLEX CONDUIT 


TRADE 


INSPECTED MANUFACTURES 


FETED MANUFACTURES 


E.c. 


(6 lines. ; WARNING: In numerous instances, imported and inferior 
grades of conduit are being supplied by certain unscrupulous 
vendors against requisitions for Simplex conduit. It should, 
therefore, be noted that the sale of other makes of conduit 
where “ Simplex” is specified is illegal—judgment to this 
effect having been given in the Courts. 


PROTECTION : In order to effect a safeguard for vour in- 

terests in this direction every length of genuine Simplex con 

duit will now bear a reproduction ‘n transfer form of the 

Company’ s trade-mark to act essentiaily as a guarantee of 
Simplex ”’ origin. 


GUARANTEE: When ordering conduit. therefore, order 
Simplex conduit and see that every length bears the little red 
label; it is YOUR GUARANTEE that the conduit supplied is 
Simplex conduit—conduit that is efficient to the utmost limit 
of efficiency. 


ADVANTAGES: Besides its guaranteeing the source of 
origin, the label also indicates that the conduit is manufactured 
from only the highest grade of steel, and that each length is 
specially inspected and tested for smoothness of bore and 
accuracy of internal and external diameters. A special process 
of stoving after enamelling gives the conduit a_ protective 
covering of exceptional durability, which is at once elastic and 
tenacious, and possesses good insulating properties. The 
threads are well cut AFTER enamelling, and are protected by 
cardboard caps against damage during delivery. 


SOLD THROUGHOUT THE 


IMPLE 


ORGANISATION 


STOCKED AT 14 BRANCHES IN THE U.K. AND 
OBTAINABLE ALL OVER THE WORLD. 


Advt. of Simplex Conduits, Limited, Garrison Lane, Birmingham. 
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ffalley) 
it 


Ligi 


A Happy and Prosperous 
New Year to all our Agents! 
Congratulations on the fine 
showing you made during 
1921, and cordial Good 
Wishes for still greater suc- 
cesses in 1922! In handling 
Lalley Light you have—as 
you know—the best thing of 
its kind, bar none. Here’s 
wishing you good business 
in all your departments. 


POWER: PLANT 


STUDEBAKER, Ltd. 
(Lighting Plant Dept.), 


117-123, Great Portland Street, 
London, W. 1. 


‘Grams: “ Studebaber, Wesdo, London.” 
‘Phone: - - Langham 1210 (4 line:.) 
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Safe Crane Control 


with 


Unskilled Operators 


Potentiometer Control ensures perfect 
safety with the least skilled operator. 


I 


One only, of several control schemes for 
hoist motions employed with Allenwest 
Drum Controllers, it has many im- 
portant features. The speed is always 
proportional to the position of the con- 
troller handle, whatever the load. The 
maximum speed is fixed at a safe value 
and complete control of the load is 
ensured when lowering. A loaded hook 
is automatically retarded and a light 
hook driven down, the speed in both 
cases being at its maximum safe value. 
Weston or similar brakes are unnecessary. 


| 


Allenwest Drum Controllers are con- 
structed to give uninterrupted service, 
and there isadesign for every requirement. 


= 
= 
= 
= 
== 


Write for Leaflet E. 20/1. 


ALLEN WEST 


Co., LTD., 
BRIGHTON. 


Branches : 
Birmingham. Cardiff, Glasgow, 


London, Manchester, Newcastle, 
Sheffield. 


France: 


Sté. dUsinage de Matériel Electrique 
Boulogne sur-Seine 


| 
| 


South Africa: 
Allenwest-Brookhi st (S.A.) Ltd.. 
Johannesburg. 


| 
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SOLE AGENTS 


for 


THE CONDOR LAMP 
MANUFACTURING CO., LTD. 


ENGLAND AND WALES: 


THE B.T.T. ELECTRIC LAMP 
AND ACCESSORIES CO., 


5/10, Rangoon Street, Crutched Friars, 
LONDON, EC. 3. 


Telephone: (Two lines) Avenue 8768, 8769. Telegrams: Duchavwat, Ald., London. 
BRANCHES :— 


MANCHESTER - 26, Cooper Street NEWCASTLE -  - 23, Grey Street 
LIVERPOOL -~ - 81, Dale Street LEEDS - - 31, Victoria Square 
BIRMINGHAM - - - BRISTOL -  ~- 43, St. Nicholas Street 
HULL: T. B. MORLEY & CO., Ltd., WOLVERHAMPTON 

Jameson Street Regent Chambers, Lichfield Street 


It is with great pleasure that we announce an arrangement we have made with the 
STELLA LAMP WORKS, LIMITED, 
HARLESDEN, LONDON, N.W., 
for that firm in future to supply CONDOR Half-Watt and Argon filled Lamps. 


CONDOR Lamps are still being sold OPENLY and STRAIGHTFOR- 
WARDLY and our INDEMNITY is STILL GOOD. Our FRIENDS 
can rely on us in spite of any statements to the CONTRARY. 


Not one order placed with us for Half-Watt Lamps has been cancelled. 


SCOTLAND AND IRELAND : 


CHARLESWORTH PEEBLES & CO., 


ELECTRICAL ENGINEERS, 


134, St. VINCENT ‘STREET, GLASGOW. 


Celephone: Central 3537. Celegrams : “ Meteorite.” 
DUBLIN : CORK: GALWAY : 
T. E. LLOYD. THE EFFICIENT ENGINEERING CO., GALWAY ELECTRIC CO. 
25, Eden Quay. 93. Patrick Street, Newton Smith. 
BELFAST : LONDONDERRY : 
JOHN M’CURDY & CO., THOMAS MAY, B.A., A.M.LE.E., 
7, Waring Sireet. Great James Street. 


| YOU CANNOT BUY A BETTER LAMP. | 


Legal action will be taken against any person or persons 
claiming to be directly or indirectly importing Condor Lamps. 
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regarding the 


COST 
ELECTRIC CONTROL GEAR 


In anticipation of the 
fall in costs of materials which will 
be caused by the discontinuance 
of the Ministry of Munitions bonus, 


GEORGE 


Maker of ELECTRIC CONTROL GEAR, 


has decided to 


REDUCE SELLING PRICES 


This reduction will take effect on 
JANUARY Ist, 1922, and _ will 


STABILISE PRICES 


for ELLISON CONTROL GEAR. 
LN George Ellison, December 30th, 1921. 
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BACK-OF-BOARD 
RESISTANCES. ra 


a J CHU RCHILE 
ome This type of regulator is specially intended for building 


into switchboards, and is mace in any size or capacity. 
The main features are 

You cen ob: tain accurate results very rapidly .n Chu:chill Grinders. 

is means m pi 


ABSOLUTE RELIABILITY, NEAT AND COM- 
There is no cheeper process for accurately producing finished sur- 


PACT EASILY ACCESSIBLE, EXTREMELY 
SIMPLE DESIGN, MINIMUM COST OF FIXING, 
MADE TO SUIT YOUR OWN EXACT 
REQUIREMENTS, AND AT A MODERATE 


COST. faces, either cylindrical or flat. 
Pre-eminently suitable for— he reason Churchill Grinders are so uniformly successful is that 
Battery Charging Panels, Projection Lamp they are capable of cont 


hatever grmding work you may have we caa give you the right 
machine. 
fell us what you want. It will cost you nothing and may save y w much, 


CHURCHILL & Ce. Limiteo 
LEQONARO STREET. LONDON. EC 


MANCHESTE CLASCOw. 
NEWCASTLE - ON- TYNE. SHEFFIELD. 


Shunt Regulation. etc., 


We supply these resistances COMPLETE with Hand Wheel and 
Dial- — or fixing to the Lem ny d, They can also be 
d with sprock d chain control. 


Please address your enquiries te :— 


THE CRESSALL MANUFACTURING Co., 


40 & 41, Staniforth Street, BIRMINGHAM. 
Telegrame : “OHMIC. BIRMINGHAM.” Telephone : CENTRAL, 3463 


\ 


Porcelain? 


We are a 


| to supply large quan~ 
tities from Stock ! 


Union Place Wells Sr, 
Oxford St,London\W 1 


Electelga-Ox- London. 
Telephone: Museum 3105 
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QUALITY. — ENGINEERING SUPPLIES LIMITED, — COMPETITIVE. 


SILK & COTTON COVERED H.C. WIRE. 


ENAMELLED AND SILK COVERED. 


FLEXIBLE CORDS, V.I.R. CABLE. 


MANCHESTER GRADE FLEX. TELEPHONE CORDS. 


PROMPT WE SPECIALISE THROUGHOUT. 
DELIVERY.[ "Phone: CITY 2299. 155a, UPPER THAMES ST., E.C. 4. ‘Grams : “ PROELLS, LONDON.” 


WHITE, JACOBY & CO., LTD., 


Bayham Place, (Established 1893.) CAMDEN TOWN, 


Defect to And Reconstruct any size. 
DYNAMOS, MOTORS, 750 K.W. TURBO-ARMATURE. Commutators ground up in position. 
ALTERNATORS. Telephone: NORTH 2066. Telegrams: “Saturation, Norwest, Lendon.” New Commutators supplied. 


YOU LOST 


THAT LAST ORDER FOR MOTOR INSTALLATION 
WHY??? #2PRICE TOO HIGH!!! 


TRY US. 
OUR PRICES AND QUALITY WILL ENABLE 


YOU to WIN every time. 


of THE GITY ELECTRICAL CO. (6.E.C., Ltd.), 1, Emerald Street, LONDON, W.C. 1. 


From ‘jie to 


3 H.P., D.C. only. 


The SMALL POWER DYNAMO & MOTOR Co., Ltd., 
OLD LANE, OPENSHAW, MANCHESTER. j 


Do you Realise all the 
Possibilities of Rawlplugs ? 


Whether you drive a nail between the 
courses or chip the brick away and insert an 
unsightly wood block, the result after your fxture 
is up is always the same—trouble and dissatisfaction. 
With Rawiplugs you simply make a smell hole in 
the brick wherever it is required to fix the screw, 
insert a Rawiplug, and turn the screw home. A 
simple, permanent and salisfac'ory job. 


Plaster is always cifficult to fix anything to. 
Nails are uscies:«. Wood plugs break away the face 
o' the wall and make ugly holes which have to be 
made good by plastering. Only Raw!plugs will 
hold satisfactorily in plaster. ‘They expand inside 
the wall with a vice-like grip and become as it were 


Look at this illustration and you will see how it is that part of the wall. 
Rawlplugs provide the only satisfactory method by Wood plurs won't hold in stone. For 
which screws can be made to hold all kinds of fixtures fixing name plates to outside walls, for lightning 


permanently in any material. conductors, for outside wiring — always use 
Rawiplugs. There are no maintenance charges 


By the old method either you jammed a nail desperately into the with Rawlplugs because once up they never need 
plaster,. where it worked loose, crumbled the plaster and ruined the attention. 

wall—or you cut a hole with the co'd chisel in the brick beyond, The only satisfactory method of making a 
made a wood plug to fit and wedged the plug into position. In either fixiure with tile: is by means of Rawlplugs, because 
case your fixture was practically bound to work loose and fall sooner the tile can be pierced by the Rawlplug Tool 
or later, because the nail or wood plug merely rested in the wall. It without “starring” or damage to the tile and 


° Re without the necessity of plastering or cementing 
did not grip inside the wall. But Rawlplugs do. ine Galilee. 
You make a small neat hole with the Rawlplug tool—smaller than the head of the screw Rawlplugs need no skilled handling. Thev are i-visible 
—and press the Rawlplug into it. The Rawlplug is a little fibre tube, and when you when in position and cannot damage the walls. Millions 
turn a screw into it, it expands, the screw forms a perfect thread in the Rawlplug, pony free 
grips the wall like a vice and your fixtu:e becomes part of the wall itself. plaster, tiles, concrete, marble, stone, etc. ; 


Sample Outfit. GS Complete Outfit. 


Containing 100 Rawlplugs All sizes’ of 


and supply of Screws, ] 

special Rawlplug 5 6 SS £2 
ool and 2 Bits / SS ools, Nes. 

Write for svecial list and trade terms. If you 

have any points of doubt or difficulty let us advise. 


THE RAWLPLUG COMPANY, Ltp., Gloucester House. Cromwell Road, London, S.W. 7. 
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We Manufacture 


PHASE MOTORS 


7 to 35 H.P., Fully Guaranteed. 
Slip Ring and Squirrel Cage, with 
indestructible rotors and very good 
starting torque. 
Delivery from Stock. 


COMPETITIVE PRICES 


HOWELLS & CO., 105, York St., Hanley, 
STOKE-ON-TRENT. 


YOUR SALES CAN BE INCREASED 


and, Incidentally, your Showroom 
made more attractive by displaying 


BETTERWAY 
SHADES. 


The six standard colours— 
Light Red Dark Red — 
Rose—Green—Gold—Blue 
—meet the tastes ef a large 
body of customers, and the 
Bead Trimming and beauti- 
fully Embroidered White 
Silk Lining add that touch 
of superiority only obtained 
in good class articles. 


We invite you to send 
for our Illustrated List. 


Series “I,” 23/- complete, 


An effective Attachment, which can be fixed ina 
moment without removing the lamp helder, 
Sole Manufacturers: Series “F,” 20/- 


EXCELSIOR SHADE MANUFACTURING CO. (Dept. “‘A”), 


Betterway House, Stamford Street, NOTTINGHAM. 


Bakelite Insulation.| |CONOUIT SADDLES 


(JAPANNED STEEL). 


We carry Large Stocks, as follows :— 
0°5, 0°8, 1°5, 3°0, 5°0, 6°4, 10°0, 12°8 m/m Sheets. 
Small Tubes from 10 to 28 m/m_ internal 
diameter X 2 and 3 m/m wall. 


Large Tubes from 143 to 356 m/m internal 
diameter. 
E 127. 


Guaranteed Quality. Low Prices, Stock SIZES: 2", 1" 13°, 13", 
DACIER, LTD., E. SHOWELL & Sons, ROBINSON, 


BALFOUR HOUSE, : 
FINSBURY PAVEMENT, LONDON, E.C. 2. Stirchley, 3, Staple Inn, 
Telephone No.: London Wall, 3765. BIRMINGHAM. London, W.C. 
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STELCO 
METAL-FILAMENT 
LAMPS. 


WINDMILL ROAD, 
telephone: HAMPTON HILL. 


THE STONEBRIDGE ELECTRICAL LTD., 


PRICES DOWN 


LOWKE SET 


DESIGNED FOR FIFTY 20-C.P. LAMPS, AND WORKS*TESTED 
FOR A HUNDRED LAMPS. IT COMPRISES 


ENGINE of 2 u.P.. giving such complete combustion that exhaust is 
smokeless and odourless. Its detachable head reduces engine cleaning 
to a ten-minute job. 

CARBURETTOR (automatic) changes from petrol to paraffin without 
adjustment. 


LUBRICATING 


SYSTEM needs filling ALSO 
in one place onty. 
GENERATOR: 1 kw. 50 v. 
shunt wound, giving 
50/70 volts, 10 amperes. 3 100 
SWITCHBOARD: 
enamelled slate 18” x 1p". 


Finest quality instru- 
ments. 

BATTERY : 27 cells 
(50 v.) in glass boxes, 
ea top type, 72, 90 or 

44 Ah. capacity. 


Lo WEI E& SONS, 
Limited, 
Central Works, 


POWER AND LIGHT 


WITH 


THE QUIET KNIGHT 


ON PARAFFIN. 


USE WILLYS LIGHT AND POWER 
SET WITH ITS LARGE 
CAPACITY BATTERY, 3-H.P 
Air Cooled Engine, 14 KW. Generator, 
225 ampere hours Battery at 22-30 


volts. 

RETAIL PRICES. 
OLD PRICE .- £225 
NEW PRICE - - - £195 
‘REDUCTION OF - - £30 


Operative Dec. 9th. 


ENGINE & GENERATOR ONLY. 
NEW PRICE - £125. 


At the reduced price the Willys 
Light Electric Set is the greatest value 
for the money ever offered to the 


Electrical Trade. 


HEAD OFFICE & WORKS - 
SHOWROOMS 
AGENTS 


Heaton Chapel, 
- 151/3, Great Portland Street, W. | 
YOU CAN BE—Write for Particulars. 
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THE ELECTRICAL REVIEW SUPPLEMENT. 


TRANSFORMERS| 


HAVE 20 YEARS’ PRACTICAL 
A.C. EXPERIENCE EMBODIED IN 
THEIR DESIGN AND CONSTRUC- 
TION, RESULTING IN A HIGH 
STANDARD OF RELIABILITY AND 
EFFICIENCY ATTAINED BY FEW 
OTHER MAKES. 


600 K.V.A.. 3 Phase. 50 ~ 


“ Equal to the Fuller Motor.” 


The FULLER ELECTRICAL & MANUFACTURING Co., 
5, Chancery Lane, London, W.C. 2. 
*Phone: HOLBORN 6084-5. Telesrams: 


Fullmage Fleet London.” 


J. W. B. ACCUMULATORS 


BEST FOR EVERY USE 


ACCUMULATOR REPAIRS 


To any make. 
SPECIAL PROMPT SERVICE. 
J. W. BARNARD, 4, Gt. Winchester St., London, E.C.2 
Leng 45, Great Ormond Street, canton, W.C. 1. 
Telephones : London Wali 1632 Museum 1022. 


“WESTMINSTER” 
ARC LAMPS. 


ARMATURES 
REWOUND. 


Partridge” 
Detectors 


Earthi 
Devic 
= | Castings 
Yj 


_ London, NW10. 
Makers of 


Balancers, 


Motor Generators _ 
of special Design. 


[Décember 30, 1921. 
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OLDHAM. 
MOTORS 


Direct or 
Alternating 


Current. 
50-H.P..D.C. MOTOR WITH BEDPLATE AND OUTER BEARING. & & a 


Fig. No. 378. 


FLUSH TYPE BARREL BELL PUSHES evrov. par, 
ENGLISH MANUFACTURE —— MASS PRODUCTION —— COMPETITIVE PRICE. 
STRONG MECHANICAL CONSTRUCTION — SOUND ELECTRICAL INSULATION. 


STRONG f METAL No. 61 WITH PART OF 
SPRING. BUTTONS. BRASSWORK 
REMOVED. 


FINISHES 


Pow. Coprrr. Pow. Sitver. 
” 


4 Ant. 


Satin yy 4d. ea. Extra. 


CONTACT FITTED IN 


No. 61. No. 1. PRICE 2/6 N 81. PRICE 2/9 
ADJUSTABLE TYPE for RECESSED PLATES or where 


DEPTH of PLASTER UNCERTAIN. 


N No. 101. PRICE @a@.ea, 61/101. “PRICE 
0. 61/91, 

BY > 


GATH ELECTRICAL ENGINEERING GO., HALIFAX, ENG. 
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Not lamps alone 
for light 


Modern installations are usually equipped 


with gas-filled lamps, but the high intrinsic 
brilliancy of these lamps needs controlling 
to get the best results. In‘ Sunlite” P.E. 
Reflectors and fittings, there are embodied all 
those features 
which experi- 
ence has 
shown neces- 
sary. Not 
only are the 
reflecting 
surfaces cor- 
rectly de- 
signed to 
send the light just where it is required, but 
ventilation and other details have been care- 
fully dealt with. 


“SUNLITE” 
REFLECTORS 


The complete range is illustrated in our 
Booklet “High Efficiency Lighting” 
There you 
will find just 
the infor- 
mation you 
require to get 
the very best 
results in 
illuminat ing 
large areas 
whether 
side or out- 
side. We 
shall be glad to send you a copy, or to 
advise you on any special lighting equipment. 


‘ell 
ELECTRICAL COMPANY LIMITED 


118-120, CHARING CROSS ROAD, 
LONDON W.C.2. 


BIRMINGHAM: .- - 30, Paradise Street. 
NEWCASTLE-ON-TYNE: - Milburn House. 
BELFAST: - .- - Gibson's Bldgs., Mill St. 


Telephone :—Gerrard 7766 (4 lines), 


There are so 
Many reasons 
why you should 
buy your 


LAMPS 


OSRAM - BRITANNIA - Z 
ELASTA- MAZDA - COSMOS 
STEARN-EDISWAN-FOSTER 


at the SUN. 


The sale of Lamps should be a 
considerable part of yourbusiness. 
If you supply only the really 
reliable lamps made by E.L.M.A. 
members. The lamps which 
your customers naturally ask 
for, because they know they are 
good and because they are well 
advertised. These are the lamps 
you get at the Sun—from stock 
in any quantity. A stock of a 
quarter of a million lamps 
means that jour orders are 
instantly executed. The terms 
are the best you can get any- 
where. The s-rvice is excellent 
—Sunco Everything Electrical 
Service—the lamps can be in- 
cluded with many other items 
—saving you buying and carriage 
expense. 


Send to-day for Particulars 
and prices of lamps, List 
No. 346, and anything else 
electrical—Sunco lists will 
help you to more business. 


Teiegrams: “ Secabilis, Ox London.” 


Printed by Wa. Cate, Lrp., 147-150, Gt, Saffron Hill, E,C, 1, and Published by Tag Execrrica, Revjew, Lrp., 4, Ludgate Hill, London, E.C. 4, 
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HENLEY RESEARCH 
No. 5. 
Dielectric Losses — (Continued). 


The 24-hour load represented by the di- 
electric losses in a 33,000-volt cable may 
amount to several kilowatts per mile, and 
very simple arithmetic will show that the 
capitalised value of only a fractional saving 
on this loss may be a sum comparable with 
the cost of the cable. Hence the impor- 
tance of going to a firm that has made a 
special study of the subject. 


Our laboratories are equipped with a high 
tension wattmeter and accessories (shown 
above) with which we measure dielectric 
losses direct,and by constant research on the 
effects of different compounds and methods 
we are able to reduce the dielectric loss to 
a minimum. 


! TYPES of MANUFACTURES, 
: All types of Cable and 


Wire such as :— 


Power Cables, High and Low 


: Pressure ; Insulated Wires ; 


The Henley Wiring System ; 
Dry Core Telephone Cable ; 
Telegraph Cables ; Submarine 
Cables ; Colliery Cables ; Flex- 
ible Cables and Cords ; Aerial 
Cables ; Solid Rubber Cables ; 
Endural Cables ; Ozone Proof 


Cables. 
Cables Insulated with :— 
Vulcanised India Rubber ; 


Paper ; Bitumen ; Gutta Per- 
cha; Jute; Cotton and Silk. 


& Protected 


Finished with Steel : 
Wire & Steel Tape ; Impreg- : 
nated Cord, Rope, Solid 


Rubber, &c, 


Cable Accessories 
of all kinds. 


Jointing Tapes & Compounds ; : 
Insulating Tapes and Com- : 
pounds ; Protective Tapes and : 
Compounds ; Fuse Boxes ; : 
House Service Boxes ; Joint : 
Boxes ; Distribution Boxes ; : 
Switch Panels ; Feeder Pillars ; : 


Pavement Frames & Covers ; 


Colliery Boxes, &c. 
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: W. T. Henley’s Telegraph Works Co., Ltd., 1 
Blomfield Street,- - - - London, E.C. 2. | Cab es 
119 


possess all the qualities that are associated with correct design and 
superior construction. 

They are most economical in operation — their maintenance costs 
cs aaietie~cnlle advantage is that you can feed them with 
HOME-PRODUCED FUEL. 


BROWETT, LINDLEY & CO., LTD., PI 
PATRICROFT, MANCHESTER. 


NOW THE TIME FOR BUYING 


ELECTRIC FIRES. 


Ally Voltages 
TRADE 
n 
Supplied. 
Stock. 


“ EXCELSIS.” 


BELCO 


Telephone :—REGENT 4912. 
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PRESCOT 
COTTON-COVERED WIRES 
AND STRIP. 


BRAIDED AERIAL CABLES. 


We can give quick deliveries of all sizes and 
shall be pleased to receive your enquiries. 


BRITISH INSULATED & HELSBY CABLES, LTD.., 
Cable Makers and Electrical Engineers, 


Head Office : Works : 
PRESCOT, LANCS.. PRESCOT & HELSBY. 


BRANCH OFFICES IN: 
LONDON, MANCHESTER, GLASGOW, BIRMINGHAM, NEWCASTLE, CARDIFF, LEEDS, DUBLIN & BELFAST. 


FRIGILENE is a Cold Lacquer THERMOLENE is the Best 


for use on Lacquer to use for 


POLISHED SILVER, | CANNING’S BRASS ARTICLES 
COPPER and BRASS where Shades of Colour are re- 


where the Shade or Finish Must LACQU ERS quired, and for Satin Finished 
Not be Changed. It is the finest for work. It is the Finest Lacquer 
Lacquer for Spraying On owing | BRUSHING, DIPPING, | for Silver Oxydised work. 


to its Freedom from Clouding and or We shall be pleased to Match 
Brilliancy of Finish. SPRAYING. any Colour or Shade for you. 


FRIGILENE THERMOLENE 
N° 314960 Rec? N& 314981 
=< gBIRMINGHAM 
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CONTRACTORS’ COLUMN. 


[The following information is published in the interests of electrical contractors and others who are seeking for ings for new business. 
Considerable expense is incurred in the production of this column, and every care is taken to ensure that the information is new and accurate, 
but it will be understood that in a matter where so many correspondents are engaged, and where the amount of information to be handled is very 
large, this cannot always’ be guaranteed. If alleged inaccuracies are reported to the Editors, they will be fully investigated.) 


[December 30, 1924, 


AYR.—Premises for Dickie, Paterson & Reddick, 92-96, Wallace Street. LONDON (Barnes, S.W.).—Bank, Elm Grove Road and Church Road, for the 


Lond irt Cit Midland Bank, Lt 
BLACKBURN.—Kinema at junction of Bolton Road and Lister Road Guest, TOW a Rebuitdl the ‘Jolly Gardeners,” for T. G. 
(£15,000), for T. Fox, Wellington Street (St. John’s). Lashmar (£7,000 to £8,000 000) ; Mr. Humphries, architect. 
BOWNESS-ON-SOLWAY (Wicton).—Rectory; the rector. 5.W.)-— Secondary, schoo! for girls, for Surrey E.C.; W. 
of beowery premises as wholesale market; | (Co. Lonponperry).—Premises and residence, for the Bel- 


fast Banking Co. 
CHELMSFORD.—Institute in connection with Baddow Road Congregational OLDHAM.—Alterations, “‘ Red Lion Hotel,’ Bottom-o’-th’-Moor, for Wilson’s 


Church; Rev. W. H. Pace, pastor. Brewery (£3,000). 
EXETER.—Business premises, Sidwell Street; J. A. Lucas, architect. OLD ae ~~ ~~ “Seen Plant Street, for Mark Round & Sons, timber 
Anstruther (£12,000); clerk, Fife Education Authority, RAMSGATE.—Conversion of premises, Chatham Street, boys’ 
GREENOCK.—120 houses, for Corporation; burgh surveyor. RICHMOND-ON-THAMES.—54 houses, for the T.C. Surveyor stores and 
HAMILTON.—Extension work at hospital, for Town Council (£15,000); offices, Water Lane, for the Richmond Lime & Cement Co. 


ROCHESTER.—Stores and garage, Charles Street, for West Bros. Altera- 
tions, 2 & 4, St. Margaret Street, for S. T. Downs. Machine 
shop, Blue Bone foundry, for James Hall & Son, Ltd. 

ROTHERHAM.—120 houses, for the T.C.; C. A. Broadhead, architect, St. 
George's Hall. 

SHEFFIELD.—50 houses, Stubbin Estate, Firth Park; F. E. P. Edwards, 
city architect, Town Hall. 

STAFFORD.—Alterations at ‘‘ Coach and Horses Inn,"’ Mill Bank, for Eley’s 
Brewery, Ltd. 

WESTON-SUPER-MARE.—20 houses, for the U.D.C.; H. A. Brown, sur- 


burgh surveyor. Alterations to 29, Caczow Street, for Boots, Ltd., 
chemists and druggists, Nottinghain. 


INVERNESS.—Renovation of West Parish Church; the minister. Bacon 
factory, for the local syndicate; James G. Ramsay, secretary. 


LANGLEY (Eton).—Extensions to the Actors’ Orphanage; the secretary. 

LEEDS.—Alterations to fire-engine house, fire brigade station; W. T. Lan- 
cashire, city engineer, Municipal Buildings. 

LITTLE WOODCOTE.—School for Surrey E.C.; W. Finney, secretary. 


LIVERPOOL.—Kinema, Kensington, for James Leslie Greene, 53, Trinity veyor. 
Reed, Bootle. WEYMOUTH.—Alterations to children’s quarters, for the B.G.; G. A. An- 
LLANTRISANT (Gtam.).—Sewage disposal works, for R.D.C.; Thomas and drews, architect. Extensions to post office, for H.M. Office of 
Morgan & Partners, engineers, 23, Gelliwastad Road, Pontypridd. Works. 


and Covrect Design eee GPO. 


ELLISON ELECTRIC CONTROL GEAR 


THE ELECTRICITY (Supply) ACT, 1919 


With Notes by W. S. KENNEDY, LL.B., of the : 
Pages. Paper Covers Ss. 6d. Post Pree 38. Bd. THE ELECTRICAL REVIEW, LIMITED, 
4, Ludgate Hill, LONDON, E.C.4. 


TO THE TRADE. 


We wish you the 


COMPLIMENTS 


OF THE 


SEASON 


May 1922 bring you 
HEALTH, 
WEALTH and 
INCREASED PROSPERITY 


1, EMERALD ST., THEOBALD’S RD., W.C. L. 


“DY AMODE, 
museum {3340 HOLB. LONDON,” 


Vie 
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INSULATED SHEETING. 


Suitable for Switch Bases and Contactor Blocks. 


Supplied In any thickness from 3” to 2” In sheets of 4 square feet, 
or cut to samiler sizes if required. 


pressure of 13,000 volts per m/m, thinner 


A cheap and effective substitute for marble or slate, possessing no metallic veins or hard matter so njurious to the drill. As it withstands a 
sheets can be used. The chief characteristics of SILUMINITE are its heat-resisting qualities; it is 
homogeneous, water-proof, does not warp and withstands the action of alkalis and hot transformer oil. 


SILUMINITE INSULATOR Co., Ltd., 


sournact, MIDDLESEX. “crn! 


ELECTRIC LAMPS. 
Send us your Enquiries for 
GAS - FILLED 
DRAWN WIRE 


and ALL STANDARD TYPES. 


BUYING AGENTS REQUIRED 


(EXCEPTIONAL TERMS). 


LARGE STOCKS AVAILABLE. 


VicTORIA ELECTRICAL (MANCHESTER) Ltd., 


27, Berry Street, Buxton Street, 


by : MANC ESTE R. Telegrams : 


mplignt, - 
Manchester,’ 
Codes : A.B C. (5th & 6th Editions). 


EBONITE 
TONS 


SHEET, ROD and TUBING in London Stock, in various Qualities 
and numerous Size. EBONITE-VULCANITE owing to its 
special nature, can only be made successfully after many years of 


experience. 
We have been manufacturing this material for nearly 70 years. 
Manufacturers of EVERYTHING that can be made in EBONITE. 


i AMERICAN HARD RUBBER CO. 


BRITAIN), LIMITED, 


“Eboniseth, London,” i3a, FORE STREET, 


Central 12754. LONDON, E.C.2. 


NO LONGER REQUIRED 
FOR WAR WORK. 


38 SPECIAL LATHES 
for boring shells, ungeared, with traverse and knock- 
off. Weight about 30cwt. In good condition 


Price £56 each, 
23 SPECIAL LATHES 
for boring shells, ungeared, no traverse gear, weight 
about 30 cwt. In good condition. 
Price - £50 each. 
20 Small Type Special LATHES 
with compound slide rest, weight about 20 cwt. 
Price - £25 each. 
10 Special THREAD MILLING MACHINES 
for cutting 14 threads per inch, weight abeut 20 cwt. 


Price - £25 each 
10 ELECTRIC CRANES 
6 cwt. portable Hammer-head Electric Cranes by Royce, 
with steel lattice jib 12 ft. radius, 45 B.HLP., D.C. 
travelling motor, 2} 38.H.P., lifting motor 440 volts, 
cast-iron travelling carriage on 14-in. flanged wheels 
3 ft. 6 in. gauge, 4 ft. 6 in. wheel base. 
Price - £130 each. 
13 PRATT & WHITNEY LATHES 
54 in. centre Forming Lathes, geared headstock, 3-step 
cone for 3} in. belt, § hollow spindle, double straight 
bed, 6 ft. long, compound saddle fitted, two tool holders, 
tray, pump, connections, and overhead motion. 
Price - £100 each. 
BRAND NEW. ONLY ARRIVING IN ENGLAND AFTER THE ARMISTICE, 


JARDINE, 


Deering Street, NOTTINGHAM. 


Telegrams : “Jardine, Nottingham.” 
Telephone : Nos. 3295 and 3296, 


— 


| 


USE 


GRILLS, ELECTRIC IRONS, 
TOASTERS, AND OTHER SOCKET 
ATTACHED DEVICES. 


THE ELECTRICAL ALLOY COMPANY, 


iia 4, Regent Square, 
Museum 677. Gray’s Inn Road, London, W.C. 1. 
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| THE IMPROVED SOLIDITE CO., LTD., Town Office, 


Notice of Removal. 


HARWELL, Ltd. 


Electrical Engineers and Insulation Specialists, 


SEMAPHORE, LTD., Dry Battery Specialists, 


have removed to more commodious premises at 
9b, LITTLE JAMES STREET, 
GRAY’S INN ROAD, 
LONDON, WC. 1. 


Telephone Numbers remain the same, namely :— 
MUSEUM 5422 and MUSEUM 5423. 
Telegrams: Arwelidite Holb.,’’ London. 


CABINET & WOODWORK FOR ELECTRICIANS 


Special Quotations on receipt of Drawings or Samples. 


BROWS a CO., 


Telegrams: “ Boxes, GLascow.” 


Im Plain amd Famcy Woods. 


BEST 
MATERIAL. 


WATERLOO SAW MILLS, 
73 to 85, McAlpine Street, GLASGOW. 


Telephones: CENTRAL 6566 (three lines) 


NEW ELECTRIC DRILLING MACHINES. 


WITH EXTRA CHUCK FOR SMALL DRILLS. 
Heignt 31” Any p.c. Voltage, Double Gear. Switch and 
lis deep. 


Effects a Large Reduction in Fuel Expense 


DEARBORN TREATMENT 


jug. clearance hole 44” 
Surplus Stock at less than half cost. 


THIS TOOL PAYS ITS COST ON THE 
FIRST FEW AWKWARD JOBS. 


12 VOLT DYNAMOS 
For BATTERY CHARGING £5 10s. 


a6 MINERS’ ELECTRIC SAFETY LAMPS 


27/6 each, subject. (In Dosen Lots.) 
Weight 1261b. 12 VOLT CAR ACCUMULATORS £4. 
_ Messrs. ‘LESLIE DIXON & Co. (Per) 


9, Colonial Avenue Minories, E. 1. 


by keeping the boiler tubes and sheets free from Scale. 
Corrosion Pitting, Foaming and other injurious action 
of the boiler water also prevented. 


Treatment is made to suit conditions at each plant, as 
shown by analysis of the water. 


DEARBORN CHEMICAL Co., 


NEW YORK. TORONTO CHICAGO, 


British Agent :-DONALD WALKER, 
2, Newcastle House, Northumberland St., London, W. 


Bring Down your Costs 


by installing . 
Gledhill-Brook Time Recorders 


They prevent loss through bad time- 
keeping, and as their initial cost is soon 
repaid by the money saved, they become 
a paying investment ina very short time. 
With shorter hours and higher wages, 
you cannot afford any lost time if you 


j oGledhill-Brookt THE GLEDHILL-BROOK TIME 


wish to keep pace with the times. 
Send for Booklet 


Time Recorders, 


RECORDERS, LTD. 


Etablissements 


L. TRABET 


PARIS. 


BELL« LIGHT SUNDRIES 


Pushes. Rosettes, Switches ° 


BEST FRENCH MANUFACTURE 


at very low prices 


ENQUIRIES INVITED 


Sole London Agents : 


HOOK & WILLIS LIMITED, 
3, Denman Street, Lendon Bridge, $.€.1, 


Lid., 58, Empire 
Works, Hudders- Showrooms at: LONDON, BIRMINGHAM, 
field. LIVERPOOL AND GLASGOW. 


Telephone No. HOP 1583. 


| 


GENERATING SETS. 
#3 BRAND NEW. 50-kW “ASTER-SIEMENS” 80/110 and 
ss 200/550 volts, n both D.C. and A.C. (3-phase, 50 ~); also ss 
3: new 20-kW “ KEIGHLEY-HOLMES,” 110/220 volts. =: 
# AT LESS THAN HALF MAKERS’ PRICES, = 
owing to being Surplus Government Stores. 


3: Seize this opportunity while it lasts and send us your 


enquiries. actuatly in stock. 
FARROW & SONS, spadng | 
# Telephone : Spalding 101. Established 1787, § 


IT WILL PAY YOU 


TO INSTAL 
A.C. or D.C. 


SCALDIS MOTORS 


Because they are the best 
and the cheapest. 


2 years’ guarantee with every 


Scaldis Works 11, Balham Greve, Balham, S.W. 12. 
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2 kW Alden-Newton set, consisting of 5 b.h.p. 
Alden Vertical Oil Engine working on paraffin, 
with two flywheels 22" diameter by 3" wide, 
magneto ignition, water-jacketted cylinder and 
head, balanced crank, air-tight crank case, 
special lubricating system, no lamp for starting, 
with coeling tank and full equipment. 


Alden-Light Sets 


OR situations where space is extremely restricted, these sets can be supplied 
with the engine direct-coupled to dynamo, and mounted on heavy cast-iron 
base, in place of the usual belt-driven arrangement. Standard sets are 
supplied complete with fully-equipped switchboard and large capacity 

batteries with open-top glass boxes, in 3, 14, 2 and 2} kW sizes, for supplying 30, 

60, 100, or 130 lights or proportionately larger number. The many advantages of 

these plants are fully described in catalogue. 


Wholesale Distributing Agents are still required for Scotland and the North. 


ALDEN ENGINE CO., LTD., OXFORD. 


Messrs. Baxter & Caunter, Ltd., Robinson & Hands E,M. Co., Ltd.. Elco Electric Mfg. Co., Ltd.. 
* 219, Tottenham Court Road, W.1. 54. Barwick Street, Birmingham, 59/61, Upper Maudlin St., Bristol, 
Mr. Alex. R. Munday, Scottish Temperance Buildings, Donegall Square. Belfast, and 43, Dame Street, Dublin. 


Efficient and 


The most | 


Reliable Fan in 


CEILING FANS 


| 54" & 60" Sweep 


Single-phase 


the Market. 


WE MAKE EVERY TYPE OF ELECTRIC FANS 
FOR ANY VOLTAGE OR PERIODICITY. 


ERCOLE MARELLI & Co. Ltp. 


Fan House, 19-20, Garlick Hill, 


Queen Victoria Street, Telephone: Central 734. 
LONDON, E.C. 4. Colles: Losin. 
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‘Immediate Sales 


have been the result 
| of 


the supreme quality 


ELECTRIC FIRES. 


“Quality” is bound to tell and “MAYMORE” 
Quality is asserting itself in no mean manner. 


It is only natural that when an Electric Fire 
has to take its place in a tastefully conceived 
and sumptuously furnished home, that the 
artistic design of “MAYMORE” Fires is 
bound to appeal to the zsthetic sense of the 
purchaser. 


TrCe and more than that, “ MAYMORE” 
quality extends also to the design and con- 
struction. Both proceed along sound lines. 
So that the first impression of “quality” 
which is instilled into the purchaser’s mind by 
the appearance of “MAYMORE” Fires, is 
but the awakening of a realisation of the pos- 
session of a perfect fire, which will give long 
service and constant satisfaction. 


Send for a copy of our 
Catalogue which contains 
particulars of the complete 
range and Trade Terms and 
offer the “better fire”— 
which will enhance your 
goodwill. 


MAY & PADMORE, LTD., 
TYSELEY, BIRMINGHAM. 


Motors Dynamos. 


Large London Stocks for Immediate Delivery. 


Transformers & Alternators. 


ELLIS & WARD, Ltd. 


LONDON—Portugal St., Kingsway. Tel: Holborn 595. 
BIRMINGHAM—149, Edmund St. Tei: Central 1405. 


GLASGOW—134, St. Vincent St. Tel.: Central 4921. 
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HUNTALITE GANDLE 


The only perfect imitation of 
the wax candle (one piece). 


STOCKED IN ALL VOLTAGES 
25 to 250. 


Metal and Carbon Filament. 


HUN ALI B C 4 


Male, Female and Spring type. 
BEST LONDON MANUFACTURE. 
Write for Samples to compare. 


WIRELESS Porcelain Reflectors 


The Best Reflector for Tubular Lamps. 


Write for Illustrated Booklet. 


HOTPOINT Heating Appliances. 


Wholesale Factors. Large Stocks held. 


WRITE FOR LISTS ToO- 


TD. W. 1. 
| HUNTALITE, L 


q 
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ROD. TUBE. SHEET. 


ACCUMULATOR CASES, CORRUGATED SEPARATORS, 
..C. TELEPHONE MOUTH PIECES, &c. 
otors Any class of Moulded or Turned Parts to order. 
Phase 
‘ TD., 8, Wate iam, Ludgate Hill, LONDON, E.C. 4. 
GREENHILL & SONS, Telepho 1306. 
. 


MINES 


Ozt mapa ay == 

O3* Ironclad Switchgear 23 
ECCLES, LANCS. g> 
NS 


Prompt Deliveries. —-—— Reasonable Prices. 
Full Guarantees. Details & Quotations on request 


Representatives in LONDON, MANCHESTER, NEWCASTLE, GLASGOW, CARDIFF and BIRMINGHAM. 


PAPER INSULATED Leap COVERED 
CABLES. 


HIGH and LOW 


MANUFACTURED TO B,ES.A. SPECIFICATION. 


st. | ANGLO-SWISS CABLE Co., 


Telephone: CITY 6120. 48, Watling Street, LONDON, E.C. 4. 


1, 
al 4921. 
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| 


xzxiv | THE ELECTRICAL REVIEW. [December 30, 4924, 


WILLIAM SANDERS 


Falcon Electrical Works, Wednesbury. 


ESTABLISHED 1896. 


ASK YOUR WHOLESALER 


FOR 
4 THE LATEST “SANDERS” 
AMP. “ OFFICE” © Ever 
Combined Switch 8 Fuse | Ele 
We f you 
No. 1717/8. Med 
Give You OUR PRICES HELP BUSINESS. have - 
Quick | Special Whol 
Service Require- Re 
and ments Ex 
Attention send your 
to every Enquiry. 
a in every 
We can 
detail Interlocked. 
of your probably 
require- supply you 
ments. promptly. 


THE MARK OF SUPERIORITY 
TRADE © MARK 
We have spent 25 years in the manufacture of Ironclad Switchgear. 
Our Model Works are perfectly equipped with the very latest 


machinery, and we are able to supply, quality for quality, at prices 
which will induce your orders. 


Send Your Enquiries for :— 


IRONCLAD DISTRIBUTION BOARDS. 
D.P. & T.P. COMBINED SWITCH FUSES. 


ACCUMULATOR BOARDS. KNIFE SWITCHES. A 
c 
SALES BRANCHES: 
London: Glasgow : Liverpool: Newcastle : Dublin: ACTUA 
90, Charing Cross Road. Wm. C. YUILLE&CO.,Ltd., ELECTRICAL SUPPLIES, Ltd., R. & H. BARKES, F. W. PARKES, [ 
Telephone : Gerrard 8984, 48, York Street. 11, North John Street. 2, St. Nicholas Buildings. 65, Dame Street. 


Telegrams: “Sandecco, Ox.” Telephones : 4649, 4650 Central. Telephone: 1493 Bank. Telephone : 3533 Central. 
“ Tetrad.”’ Telegrams: “Porous,” Telegrams : “ Ampere.”’ 
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| ELECTRO THERAPEUTICS 


The je fargest Xra 


No, 1--The Galvan 


Everything 


Light Apolieation 


Light Bath 


Retail, 
Export. 


Po Slectro Medical 


SOME OF OUR MANUFACTU 


Oak Pedestal, » @ 

with Attachment 2110 0 

No. 2—Vibratory Massage Apparatus .. 730 
No. 3—Hot and Cold Air Douche .« oe 515 6 

No. 4—Haad Lamp for Radiant and 


No. 5—" Limpet" Universal Outfit 218 
oucKE 


6 
6 

Electro- No. 6—Safety X-ray Tube Rack 2586 
No. 7—New Physio" Faradio Wave $90 

No. 8—Diathermy Apparatus -- 0 
Medical. No. $—High-Speed Static Electrical Machine 117 0 0 


No 14—Reclining Model ond 


Pully descriptive Catalogues of the above 
will be sent free on request. 
Please indicate the theme tn which you are specially 
interes ted. 


We CORDIALLY INVITE THOSE INTERESTED IN MEDICAL 
ELEcTRICITY TO VISIT OUR SHOWROOMS. 


United Kingdom, 
Ss. 


CURRENT NET SELLING PRICES. 


No. 10—" Victory’ High Frequency ond 
thermy 


No. 11—Spamer Faradic Battery -- 386 
No. 12—Clinic Galyanic & Faradic Switeh-table 36 0 0 
Wholesale, No. 13—Professor Bergonie's Apparatus.. 15216 0 


No. 15—"" Ideal" X-ray 13718 6 
Apparatus 


No. 17—"' Noir et Blanc" X-ray Tabe 1016 0 
No. 1e—Rediant Heat end Light Bath ee 918 0 


| MEDICAL 


ASSOCIATION 


INN 


LONDON, W. C.1, | 


SUPPLY 


— 


Why not 
add 
Electro- 
Medical 
Apparatus 
to your 
Business ? 


IS IT BROWNINGS ? 


THIS IS ALL YOU REQUIRE TO 
KNOW WHEN PURCHASING YOUR 


ELECTRICAL SOLDERING TRONS, 


THEY COMBINE SIMPLICITY 
WITH ECONOMY AND EFFICIENCY. 


Guaranteed for SIX Months. 
VARIOUS SIZES. 


ALL VOLTAGES. Teleg. 


SROWHINE'S ELECTRIC 60., 


Telephone No.: EAST HAM 801. 
Address : “ Electroels, Eham, London.” 


BROWNING’S” 


IMPERIAL WORKS, 
ST. MARTIN'S AVENUE, 
EAST HAM, LONDON, E.6. 


We SPECIALIZE in 
REWINDING SMALL ARMATURES 


and in 
ELECTRIC TRACTION SPARES : 


ARMATURE & FIELD COILS, 
COMMUTATORS & REFILLS, 
CONTROLLER FINGERS & CONTACTS. 


ACTUAL MANUFACTURERS ; 


DYER & YOUNG, 
Stansted, ESSEX. 


Established 1901. 


WATER POWER 


SPECIALISE IN THE 
CONSTRUCTION OF 
HYDRO-ELECTRIC PLANTS. 


1 B.H.P. to 10,000 B.H.P. 


GATALOGUE ON REQUEST. 


Telephone: Central 1814. 


Nay MARYON 


WATER POWER ENGINEERS AND CONTRACTORS 
14 BRIDE LANE, LONDON, E.C.4. 


Works: HAY MARYON WORKS (STROUD) LTD., STROUD, GLOS. 
Telegrams: ‘‘ Hamabrila, Fleet, London.” 
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70-point, Vertical Mouat- 
ing. Parallel Contact 
Type, Shunt Regulator. 


Our Rheostat Engineers are at your service. 


TYPE 
a | WATT CAPACITY 
N . RESISTANCE 
Y | GRADING 

No. OF CONTACTS 


Rheostat Building is one of our leading lines of 
manufacture. We have several thousand rheostats 
in use, supplied over the last 17 years to H.M. 
Admiralty, War Office, Indian Office, and to many 
Public and Private Power Undertakings at home 
and abroad, and are consequently in a position 
to supply Rheostats to suit almost any conditions. 


We build to suit customers’ own requirements, thus 
ensuring the most efficient regulation over the whole range 
of Contacts—a feature which the standard type of rheostat 
often seriously lacks. 


We solicit your Enquiries. 


50 Contact Front ef Board Mounting 
Radial Contact [ ype, Shunt Regulotor. 


Your Guarantee. 


Meade by the firm whose Circuit 


Breekers controlled the whole o 


? the Electrical Power used on the : 
Super-Dreadnought Fleet during : 
: the war (and de now), Thisis : 


Prices are Competitive. 


WAIPP BOURNE L” 


of CASTLETON 
N’ Manchester 


Makerr of Admiralty Colliery «Central Station Switchboards Switchgear 


Telephone : 
563 Rechdale. 


NAVY 


Telegrams : 
Switches. Castleten, 


A Remarkable Resistance. 


‘‘ Ferry” is the best resistance winding for Electric 
Fans and for all types of motor starters—far better 
than Nickel Silver or Iron. It is not affected by acids, 
alkalis, damp, sea water or tropical climates—is, 
indeed, remarkable in every way. 


Ferry may cost more per Ib. though it will cost less 
per unit than most other resistance windings owing to 
its high resistance, which greatly economises space. 
Have you tested it yet ? 


HENRY WIGGIN & 


Head Office: - - -55, George Street, 


BIRMINGHAM. 


London Office: Lionel Robinson, 3, Staple Inn, Holborn, W.C.1. 


a 
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CIRCUIT 
BREAKER 
q 


CONFORMS TO NEW 
B.E.S.A. SPECIFICATION. 


MODERN 
WORKSHOPS 


Typel99QI- 
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PARK ROYAL ENGINEERING WORKS 


LIMITED 


PARK ROYAL, LONDON.N™W.IO. 
Telephone: WILLESDEN | 2993-9094 _ PHONE, LONDON 


1924, 
ODERN 
4 
| 
LOW MILLIVOLT DROP. 
re. 
DEFINITE to r 
CLOSED POSITION. 
HAND TRIP RELEASE. 
| 
4 
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SILKS and TAPES 


of the Best Quality. 


BRITISH MADE by 


ABBOTT, ANDERSON ABBOTT, 


DOD STREET, 


LIMEHOUSE, LONDON, E. 


Telephone: East 3551, 


WORKS =- - HBHARPENDEN. 
Telephone: Harpenden 38, 


VARNISHED CAMBRIC, 


LIGHTING PLANTS. Silent AL AMO 


+ to 15 KW. PETROL/PARAFFIN. 
Send us Your Enquiries. Quick Delivery. 


the undermentioned Agents: 


LONDON. 


fully charged Battery. 


(SYNTHETIC RESIN) 


Moulding Powders & Plastic 


Ready for Use for Preparing the New 
PHENOL FORMALIN MOULDED INSULATION. 


Messrs. Pond & Sons 


Stout’s Motor & 


Write for Circular to 


PINCHIN, JOHNSON & Co., Ltd., 


Tue Damarp Lacquer Oo., Lrp., 


Electric Light & Power Plant. 


You can obtain all particulars and 
see the plant in operation at the 
Company’s offices or the offices of 


| The County & Lighting 
RETAIL PRICE: Binet, 
The Electrica! Specialities Cc., Ltd., 


£ 1 5 | 


5, 7& 9, Meuse Lane, 
EDINBURGH, 


AN Also Dundee and Glasgow. 
DALSTON L Complete with 100 ampere | 
hour (10 hour rate) 32 volt isTOL. 


F. Cook, 
County Snginee~ing Works, 
WELSHPOOL, 


NEWCASTLE. ‘ON: TYNE. 


LIBERAL TERMS Messrs Reid, Ferers & Co., 


The 
Armature Revairing & Supply 
Hafod Works, 
Hendy Engineering Works, 


BROCKENHURST 


Messrs. William Osborne & Co., 
LITTLEHAMPTON. 


Ltd.. 
Cycle 
Egremont. aND. 
|| Messrs. A. G. Bullen & Co., 


| Old Foundry Y ard, 
Blackfriars St., CARLIBLE. 


ALAMO 


Bevis Marks, London, E.C. 3. 
Agents for Great Britain for LONDON, $.W. 1. 


SHEFFIELD. 


Co., 
SWANSEA. 


**Phone: Vic. 9062. || . 
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ADVANTAGES.—Indestructible. Facili wht 


ROSS COURTNEY & CO., Ltd., 


“FACILE” TERMINAL. 


Showing wires in Position. 


Ready for attachment. 


wire always assured. All in one piece; no 


Send for Prices and List of All Kinds of Terminals. 


UPPER HOLLOWAY, LONDON, N. 


LAMP. 
1 1/- List. 


Sole Agent— 


L. E.WILSON, 


10, Corporation Street, 


“ TELEPHONY, M/C.” 
CITY 344. 


The old adage says :— 


“EXPERIENCE 
TEACHES.” 


We have spent upwards of 
40 years in the design and 
manufacture of Electrical 
Machinery and our accumu- 
lated Knowledge and Ex- 
perience is at your service. 


Mathers Plait 


PARK WORKS, 14, GT. SMITH STREET, 
MANCHESTER. LONDON, S.W. 


| 


ROSS & CO. (ELECTRIC), LTD. 62, rosertson st, GLASGOW. 
ELECTRIC BELL INDICATORS. 


MARINE TYPE :—(As Illustrated) THE INDI- 
CATOR PAR EXCELLENCE FOR USE ON 
SHIPBOARD. 


ILLUSTRATED CATALOGUE CONTAINING FULL 
4 SPECIFICATION OF ABOVE & INCLUDING 
LARS OF OUR MANUFACTURES OF :— 

BELLS, BUZZERS, 
WORKS :—399, PARLIAMENTARY ROAD. MECHANICAL REPLACEMENT INDICATORS, 


RELAYS, PENDULUM 


TELEGRAMS: “FILAMENT.” ETC., WILL BE SENT POST FREE ON APPLICATION. 
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*+bott, Anderson & Abbott, Ltd 
A.C.E.C. (Ateliers de Construr - 

tions Eiectriques de Charlero)) 
Acme Production Co. .. oe 
Alamo Electric, oe ee 33 
Aland & Co,. oe 
Alden Engine Oo.. Ltd... oe 31 
Allen, West & Oo. 
Allied National Corp, Ltd. ..Sup.4 
American Hard Rubber Co, 

(Brieain), Ltd. . oe 29 
Anglo-Swiss Screw TAG. 
Anglo-Swiss Cable Co .. oe 33 
Armature Repair Co. .. 
Armstrong, Addison & Co 
Armstrong, Ww. Whit. 

wo! 


rora 
Assco'ated Bleo. Traders, ‘Lea! 23 


Atlas Oo., Ltd., Copenhagen Sup. 44 

Anwn & Have: Sup. 42 

Automatic Machinery Co. 

Automatic Telenbone Manu- 
facturing Co., Ltd. .. os 16 

Avery, W.4& T.. usd. os 24 


Barlow Bros. ee ee ee 
Barnard, J.W. .. oe sup. 5t 
Barrett & Klers, Ltd. .. Sup. 42 
Bastian Meter Co., Ltd... Sup. 42 
Batteries, Ltd. 
Baxter, J. M., & Co. ee ee 
Belco Ltd. 26 
Beldam Tyre Co. (1920), ‘Ltda. oe 
Belling & Co. oe - 
& Sons, Lid, oo “Sup 19 
Benjamin Liectric. eo 
Bennis, & Co., ee ee 


Berg, J., ry Co. ee oe 
Berry, Wiggins & Co. .. ee 
Berry’s Electric, Ltd. .. 
Bertram Thomas 
B.E. Co, (of London and Bir- 

mingham), Ltd... ee 7 
Bill, 8., & ee oe oe 
Bi- -Metals, Li td. ee ee 
B.K.B, Electrio Motors, Ltd... 
Bliss Co,, E.W 19 
Biue Bird and Simplex Elec. Co. 
Bolton, T., & Sons, Litd. ee 
Boothroyd, H. T., Ltd. .. 

ad, V.C., & Sons ee 

Boving & Uo., 
Braby, Fred., & Co. 
Bray, Markham & Reiss, ke.” 
British Aluminium Co., Ltd 1&Sup.5 
British Central Elec. Co., Ltd. 
British Ebonite Co., Ltd. oe 41 
Br.tish Electric Lamps, Ltd. . 5 ip. 6 
British Electric Pian: Co., utd. Sup. 16 
British Electric Transformer 


Oo., Ltd. .. 
British Wlectrical 

Association 
British industries Fair.. 


Insulated & “Helsby 
Cables, Ltd. 
M, Ericsson Mig. 

Co., Ltd. 


British Oxygen Co., Ltd. on 
British Thomson-Houston Oo., 
Ltd. -20 & sup. 33 


Brittain’s Eloo. Motor Go, .. 1 & 
Broadbent, T. W., Ltd... 

Brook, E., Ltd. .. co 8 & Sup. 41 
Brook, Hirst &Co., Ltd. . Sup. S 


Browett, Lindley & we Lea. ee 
Brown eo i 
Browning's Electric Co.” ee 
Bruce Peebles & Co., Ltd, ee a7 
B.T.T. Electric Lamp & Accese 
sories Co... 8 
Burge, Warren & Ridgley, Ltd... 
Buyers of Scrap Metal, Ltd. .. 


Cable Accessories Co., Ltd 
Oallender’s Cable & 

tion Co., Ltd. 
& Paul Instrumert 


Cambridge University Press ; 


«Sup. 7 
OConstruc- 


Uanning, W., « ued, ee 27 
Cantie Switch Co., ow kad . Sup. 6 
Capel & Co... ee 38 
Oarron Company .. ee oe 

Carson, F. M. oe es 22 
Cary, Hallewell & Co Sup. 42 
Century Uo. .. 44 


Chamberlain & Hookham, Lta. 
Charlesworth, Peebles & Co. .. 
Chioride Bieo.Storage Co., utd. sup 38 
Churchill, Charles, & Co.,Ltd. Sup. 50 
Charton, Harding & Uo., 1 


City Accumulator > ee ° 14 
City Electrical Co. ee 28 
Clarke, Chapman 46 Co., Ltd... 43 
Oleveland Metal Co, 


Cleworth, Wheal & Co., ‘Ltd. *Bup. 42 
tifford, Oharles. Hon, 
Cohen, G., Sons & Co. .. oe 

Uole, Marchent & Morley 
Grinding Block 


‘Starter & Bwiteh- 


gear Co. .. ee ee ee 
Concordia Elec, Wire Oo., Ltd. 6 
Connolly's (Blackley). Ltd, .. 1&3 
OCongolidated Pneumatic Tool 

Co., Ltd, .. oe 
Coventry Repetition Co., Ltd, Sup. 12 
Oox-Wailkers, Ltd. 
Orabtree, J. A., & Co., Lia. .-Sup. 5 
Oredends Conduits Oo., Led. .. 
Oressall Manufacturing Oo. 
Crewe, Allen & Co. ee Sup. 42 
Croft Granite, Brick & 

Oo., Ltd. . ee oe 
Orompton Oo., Led. .. oe 
Crowther & Osborn, Ltd, ee 
Orypto Electrical Co., 


0, Ltd, 
Orystalas> M'g. Lad, 


. 


| 


PAGE | 
38 Cortis Manufacturing Co 


Witting Bry. oo 


Dacier, 

Lia. 
Uavidern & Co,, Ltd... 
Davis, 8.,@Co. .. 


Dawson, 'E., & Co. ee 
Daysohms, Lita... 
Dearborn Uhemica! Co... 


Dermatine Co., Ltd. e 
Diamond Fibre Oo., Ltd 


Diesel Ercction and Ropairs 
Co., L 
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ag Badison Swan Electric Co., Ltd, sf and 
; Small Power Dynamo & Motor Co. 
wedish General Blectric Co., Ltd, 
= Shaw, J., Son & Greenhalgh, Ltd, 
= Simplex Conduits, Ltd. 
Claude. 
Hann & Ingle. sier 
TY Ryman. r & Co. Priory Electrical Engineering Co, THE 
Turnock, G. Richson & Co. 
a Scaife, A. & N. 
mith, J. & W. B., 
Telga, N. V. TI 
Castings. ALL |! 
Foundries, Ltd. NO jo 
a London Electric Firm, ALL 
EASY 
MINI} 
| HIGH 
HIGH 
| 
| 
| 
Chamberlain & Hqokham, Ld. 
Edison Swan Electric Co., Ltd, 
| 
British Thomson-Houston Co., Ltd, 
= Clarke, Chapman & Co., Ltd, Y 
Electromotors, Ltd. 
Electric Heating Co, 
Electrical Supplies Oo. 
coe | 
Blectro-Metals, Ltd, 
Atlas Co., Ltd. Copenhagen, 
Browett, Lindley & Co.Ltd. 
W 
Edison Swan Electric Oo., Ltd. 
Leach, 8. G., & Oo., Lad, Lar 
Marelli, B., & Oo, Che 
Veritys Ltd, 
ines. . Peedwater Treatment. | 
Dearborn Chemical Oo. 
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MANUFACTURERS 
OF THE 


WOODESON 


(PATENT) 
A. 
nt Gas = 
eee. THE CLAIMS OF THIS BOILER HAVE BEEN FIRMLY ESTABLISHED 
AND RECOGNISED BY BOILER POWER USERS. 
THE ADVANTAGES cumen are 
Lea, ALL heating tubes perfectly straight. 
» Sen, NO joints exposed to heat of flrnace gases. 
. ALL parts of boiler free to expand. ; 
x ALL heating tubes same length. Warum 
EASY removal and replacing of tubes. <a. i. 
0o., Lad MAXIMUM steam release area. AND 
UnpERFEED oF 


GENERAL AND ELECTRICAL ENGINEERS 
AND BOILERMAKERS. 


VicTtoriA Works, GATESHEAD. 


Telephones : 
Nat. 


MINIMUM deposit in tubes. 
:s, FREE access to all parts. 
ed. HIGHEST efficiency. 


LONDON OFFICE: 


Lid. 
_ 50, Fenchurch Street, E.C. 
is Teleg. Address: ‘“‘ Cyclops,” Fen, London, 
re SEND FOR CATALOGUE. ENQUIRIES SOLICITED. 
Led. 
H.C. COPPER WIRES 
Co., Lied. 
‘aan To specify “Unbreakable” or “Un- 
— breakable Stamped Resistances.” 
+ Co., Lid. You should specify “Unbreakable 
ner Ld Jointless Grid Resistances.” 
2. L.P.S. ENAMELLED COPPER WIRE is 
You will then obtain the E.4.B. Re- mechanically the strongest and toughest insulation 
0 Eas, sistance, in which each tier of extant. It is very flexible and uniform, and will 
° — stand a very high temperature. 
grids is in one length of drawn Each reel is warranted to give an unbroken run, 
‘ metal, and which is free from any joints whatever. 
) THERE IS NO OTHER ENAMELLED WIRE SO RELIABLE. 
Kad GUARANTEED UNCONDITIONALLY ta @ ” 
COTTONITE” & “SILKENITE 
Cotton = Silk covered 
namel] opper Wires. ese wires ensure 
'W. Co., Ltd, Sole Makers: maximum dielectric strength and minimum windin 
; 
suring). The Electro-Mechanical Brake and are in every way superior to Double 
BO, West Bromwich, England. Co., Ltd., Cotton and Silk covered Wires. 
Established 1908. 
., Lids *Phone : 291 & 292 W.B. Telegrams: Brakes: W.B. SILK AND COTTON COVER COVERED COPPER AND 
Scott, 10, Arthur Street, E.C. 4, RESISTANCE WIRES. 
MM NE. Const- Morley, Star Nerthumbertand FLEXIBLES, TELEPSONE CORDS, 
| St., Newcastle-on-Tyne. NITION AND OTHER CABLES. 
Lancs an Bla, Armoured and unarmoured. 
a Corperation t, er. 
THE L.P.S. ELECTRICAL CO., 
cads, 


L.P.$. Works, Avenue Rd., ACTON, LONDON, W. 3. 
Telephone :—Chiswick 1920 (2 lines). Telegrams :—“ Engineyor Act, London.” 


924, 
Telegrams : 
LIMITED. 
ant), 
~~ 
= 
= 
Ae 
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CLASSIFIED INDEX OF ADVERTISEMENT S..— (Continued from page xiii.) 


Insulating Material, 


Beldam Co, (1920), Ltd. 


Dacier, Ltd. 
Crystalate Manufacturing Co., Ltd. 
Electric & Ordnance Accessories Co., | 


Ltd. 
Fleming, Birkby & Goodall, Ltd, 
Genera! Electric Co., Ltd. 
Gladstone, J. W., Ltd, 
Rightensite, Ltd, 
—. Way & Co., Ltd, 
mproved Solidite Co., Ltd. 

In a-Rubber. G.-P., é T.W. Oo., Lad, 
Ioco Rubber & Wate Co, 
Litholite Insulators, 

L.P.8. Electrical Co. 

MacLellan, John, & Co. 

Mica Mannfacturing Co. 

Mica and Micanite Supplies, Ltd, 

Micanite and Insulators Oo., Ltd, 
Pelican Electric, Ltd. 

Siemens Bros. & Co,, Ltd, 
Spicer Bros., 
Riluminite Insulator Co., Ltd, 

Standard Insulator Co., Ltd. 

Suge, W., & Co., Ltd. 

Taylor & Petters, Led, 

Weidmann, H., Ltd, 


Ironclad Switchgear, 
British Thomson-Houston Co., Ltd, 
Cleveland Metal Co., Ltd. 

Edison Swan Electric Co., 

Enterprise Manufacturing 
General Electric Co., Ltd. 

Ironclad Switchgear Co., Ltd, 
Midland Electric Manufacturing Co. 
Reyrolle, A., & Co., Li 

Sanders, W., & Co. 

Vincent Switchgear Mig. Co. 


Ladders, 
Heathman, J. H., & Co, 


Lamp Holders, 
Fidiarn Swan Electric Co., Led. 
General Electric Co,, Ltd. 
Lee, A., & Co,, Ltd, 
Western Electric Co,, Ltd, 


Lamps (Arc), 
Genera! Electric Co., Ltd. 


Lamps (Carbon and M.F.). 
British Electric Lamps, Ltd, 
British T’bomson-Houston Co,. Ltd. 
B.T.T. Electric Lamp & Accessories 


Oo. 
Charlesworth, Peebles & Co. 
Oryselco, Lta. 
Dawson, E., & Co. 
Drake & Gorham Wholesale. 
Edison Swan Electric Co., Li 
Rereral Electric Co,, Ltd, 
Huntalite, Ltd. 
Merronpoltan-Vickers Oo.. 
Modern F lectrical Supply Co., Ltd. 
Finan Flectrieal Co.. i.ra, 
Stoac bridge Electrica] Co., Ltd. 
“Z" Klectrico Lamp & Supplies Co, 
Led. 


Lamps (Portable). 


White, J.C. 
Wilson, L. BE. 


Lathes. 
Churchill, & Co,, Ltd, 


Lead Smelters. 
Pass, & Son, 


Lighting Sets. 
Alamo Blectrio, Led. 
Alden Engine Co., Led, 
Barlow Bros, 
Capel & Co. 
City Blectrical Co. 
Edison Swan Electric Co., Ltd. 
General Electric Co., Ltd. 
Lyon, A., & 
Rejax, Ltd. 
Rendle, Blanchard & Co, 
ntudebaker, Ltd, 
Turner, 8., Ltd, 
Willys Overland Crossley, Ltd, 


Machine Tools. 
Taylor & Challe , Ltd. 


Magnets (Lifting). 
Electric Welding Machine Co, 


Magnets (Permanent). 
Graham, A., & Co, 


and Micanite ~ 
Mica Manufacturing 
Micanite and Insulators ‘Co., Lad, 
Taylor & Petters, Ltd. 
Vandervelde, L. 

Wiggins, F., & Sons, 


Motor Storters and Controllers. 

Rertrem Thomas. 

Bray, Markham « Reiss, 

British ouston Ov,, Bad. 

Compression Starter and Switchgear 
Co., Ltd, 


Motor Starters.— Con. 
Blectrical A Co., Led, 
Blectro-Mechanical Brake Co., Lt’, 
Bllison, George. 

Evans & Jackson, Ltd, 
Geipel, Wm., & Co, 

General Electric Co., Ltd, 

I — Co., Lad, 


BKB. Bleotric Motors, Ld, 
Boothroyd Led. 

British Wisctric Co., Led. 
British Thomson-Aouston Co,, Ltd, 
Brittain’s Motor Co, 
Led, 


Churton, T, Harding, & Co., Ded, 
Crompton Co., 

Orypto Hlectrical Co., Led. 
Cutting Bros., Ltd. 

Edison 3wan Electric Co,, Led, 
tleoctromotors, 

Ellis & Ward, Ltd. 

Firth & Russell. 

Flather & Co. 

Fuller’s Electrical and Mfg, Co. 
General Electrio Ltd, 
Hall, J. P., & Co., Lad, 

Higgs Bros 

Howell & Co. 

Ingleby & Co., Ltd. 


Lancashire Dynamo & Motor Co., Ltd. 


Boats & Co., Lid. 
Mackie, 

McClure & Whieneld. 

MoGee, W., & Son, 

Mather & Platt. 

Mavor & Coulson, Ltd. 
Metropolitan- Vickers Elec. Oo., 
New British Electric Con 
New Union 
Parkinson, F, A., 

Peebles (Bruce) & Oo., Lea 
Revyner & Heald, 


| Rotax (Motor Accessories) Ltd. 


8cn Hlectrical Co., Lad. 

Swedish Gehera! Mleotric Co., Led. 
Titan Electrical Co, 

Veritys Ltd, 

Victoria Dynamo & Motor Co, 
Watt Motors, Ltd. 

Wright Motors, Ltd, 


Motor Repairs. 
Browning's Blectric Co, 
Orewe, Allen & Co, 


& Son. 
Westminster Tool & Co. 
White, Jacoby & Co., 
Ol! Cans and Filters, 
| Wells, A. O., & Co. 


Patent Agents. 
Goold, L, 
Rawortb. J. & Moss, 
Skerett, H. N. & W. S, 
| Pillars, 
Hardy & Padmore, Ltd. 
Plummer Blocks. 
| Jardine, J., Ltd. 
Porcelain, China, &c. 
| Macintyre, J., & Co,, Ltd, 
Power Presses. 
| Bliss, B. W., Oo. 
Power Units, 
Wallwerk, H., & Co., Led, 


Pulleys. 
Jardine, J., Ltd, 
Unbreakable Pulley & Millgearing 
Pumps. 
Farndon's Power & General Blectri 
cal Co,, Ltd. 
J. Sons. Oe. 
msome 
Lia. 
Recording Machines, 


| Oox-Walkers, Lad, 
_ Gent & Oo., Lad, 


Rectifiers, 
Blectrio Oo,, Led. 
Power Rectifiers, 


Resistance Units. 
| Hinderlich, A. 

| 

Resistance Wire. 
| Hleotrical Alloy Co. 

| Wiggin, H., & 


98 


Co,, Led, 
Igranic Blectric Co., Lad, 
Co., Ltd, 


, Led. 
Walters. Austin, & Son, 
Zenith Manufacturing 


Scale Remover. 
Gilman, F, 
Metal 


Screws and Terminals. 
Anglo-Swiss Screw Co., Ltd. 
Armstrong, Stevens & 
petition Co., bea. 

& Co., Ltd, 
Blectrical Co. 


Ross, 
Showell. B., ry Sons, 
Suter, G. R. 


Jardine, J., Led 


Slate. 
Jones, Inigo, 


Soldering Material. 
etals, Led 


Sankey, J., & Sons, 
| 
| Wright & Son. 
Stokers. 
Bennis, B,, & Co., Ltd, 


Be 
British Thomeon-Roovrton Mn., Led, 
Edison Swan Electric Co., Ltd. 
Elco Blectric Mig. Co., Ltd, 
| & Co, 
ral Blestrie Co., 
Blectric Co., Ltd, 
| Johnson & Philli 
| Lowke, J. T., 
| Moy, Led. 
| Reyrolle, & Co., Ltd, 
Robinson & Hands. 
| Rudkin, J. B, 
Veritys Ltd 
| 
| 


Walsall Blectrical Oo., Ltd, 
Whipp & Bourne, Ltd, 


Switches. 


omas 
British Thomson-Houston Oo., Ltd, 
Cantie Switch Co., Led, 
Dorman & Smith, Ltd, 
Edison Swan Blectric Co., Ltd, 
Genera] Electric Co., Ltd. 
& Phillips, Ltd. 


MoGeoch, W. » Led, 
Midland Mig. Oo., Lad. 
Moy, B. F., Ltd. 


Tank and Girder Work, 
Fred, & Oo, 


Abbott, Anderson & Abbots. 
British Central Electrical Co., Ltd. 
Harwell, Ltd. 

L.P.8. Blectrical Co. 

MacLennan, John, & Co, 


Telegraph Condensers, 
The Telegraph Condenser Oo,, Ltd, 


Telephones. 
British L.M. Ericsson Mig Led 
Biectrical Oo., 
ent & 

Graham, Alfred, & Co. 

Relay Automatic Tel Co., Led. 
Sterling Telephone & Bleoctric Oo,. uid. 
| Western Blectric Oo,, Led, 


Tramway Sa 
British Thomson-Houston Oo., Ltd, 
Edison Swan Electric Co., Ltd, 
General Bl ic Co., 
MoGeoch, W., & Os., Ltd, 


Jobnson & Phillips, 

Tubular Sleeving, 
L.P.8. Blectrical Co, 
MoLellan, John, & Co, 


Co. 
Fraser & Obalmers if Works, 
Parsons, O, A., & Oo., 


Turbines (Steam). 


Atlas Ltd, 
British Thomson- Led, 
Dorey, F. W, 


Howden, J., & Co., 


Turbines (Water). 
Sir W. G., W 
and Oo., Ltd. 
Boving & Oo., Ltd, 
Hay, Maryon &Co,, Ltd. 


Vacuum Cleaners, 
Duncan Watson & Oo. 
Edison Swan Electric Oo,, Ltd, 
Gillespie & Beales, 
Conduits, Ltd. 
Turner Aspirators, The, Lad, 


Vacuum Pumps, 
Pneurnatic Tool Co.,Ltd. 


Varnishes, &c, 
Co., Ltd 


Edison oo Electric Co., Ltd, 


General 
Veritys Ltd, 


Water Recorders, 
“Lea” Co., Lad, 
Gent & Co,, Ltd. 


Wate wer Eagiscers. 
Hay, Maryon & Co 


Welding. 
British Co., Lad. 
Jenkin, R., & Co,, Lad. 


Wire (Covered), 

A.C.E.C, (Ateliers de 

Electriques de Charleroi), 
Anglo-Swiss Cable Co, 
British Insulated & Helsby, Led. 
Callender’s Cable & Construction Co, 
Concordia HBlectric Wire Oo., Ltd. 
Connolly's (Blackley), Ltd. 
Edison Swan Electric Co.. Ltd, 
Engineering Supplies, Ltd. 
General Electric Co., Ltd. 
Glover, AS & Co., Ltd. 


Hooper’s 
India-Rubber, G.-P, & T.W. Co., 
Johnson & Philli Ltd. 

Liverpool Elec io Cable Co., Ltd, 
London Electric Wire Co., Ld, 
L.P.8. Blectrical Co, 

Macintosh Cable Co., Ltd, 

Marshal! & Plumtree, Ltd, 
MoGeoch, W., & Co., Li 

Northern Cable and Wire we 
Saxonia Electrical Wire Oo. 

Smith, H. W., & Co. (1920), ied 

St. Helens Cable & Rubber Co., Lad. 
Southern Electric Co. 

Union Cable Co., Ltd, 

Ward & Goldstone, 

Watshame, Ltd. 

Western Blectric Co., Ltd, 


Wire (Uncovered). 
Bolton, T., & Sons, Ltd 
Clifford, Charles, & Son, Lad, 
Smith, F., & Co., Ltd, 


Wireless. 


Woodwool. 
Morton, E., & Co. 


X-Ray Apparatus, &c. 


MISCELLANEOUS ANNOUNCEMENTS, 


Relating to Situations, Articles for Sale and Wanted, &c., appear on Sup. 21, &c. 


Marconi Wireless Co., Ltd. 


BRITIS! 


60, Linc 


WORKS 


T: letran 
elepher 


a 4 

| | Rewinds, Switches, 

| Dyer = Gent & Co., Lid. 

ita, Emery Bros. Verner Time Switches, Lad. 

Scaldis Works. Tools, &s, 

| Bertram | Taylor & Challen. 

| British Thomson-Houston Oo., Ltd Witche hoon” Led. 

a Reyrolle, A., & Co., Ltd, 
To 
Co, | Boller Scaling, 
ge Wright & Son. 

Motors, 
Transformers. 
Allied National Corporation, Ltd, 

Ger British Blectric Transformer Co.,Ltd. 

British Thomson-Houston Oo., Ltd, 
Ferranti, Ltd. 

ee | Foster Engineering Oo., Ltd, 
| General Electric Co., Ltd, 
| 
} 
| Lion, 8, 
| Moy, B. F., Ltd. | 
| Lad. 
| Shafting. | 
| 
te Limited. itworth 
Stampa 
Harris, A. E., & Ltd, | 

Suuplex Conduits, Led, 

Small Power Dynamo & Motor Oo., 

Storage Tanks. | 
Switch Cells, — 

i Croft Granite, Brick and Concrete Co, 

| Switchboards | 

Ra AC 

WI 
“AP 

Ar 
| 
@ 

| 
= 
| 
| 
Osborn, HG. & Co., Tad. | } 
Sperrye Go., Lad. 

| Veritys Ltd. | =| 
| 
=| 
| 
Mica, } | 
| 
Medical Association, = 

VOUT. 

| LC 
4 | 
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Telephones HAVE YOU 
& Exchange Equipment. 
Led, 
For FACTORIES, MINES, RAIL- Contractors’ Friend — Our 
7 WAYS, OFFICES, SHIPS, &. |Monthly Nett Price List| 
, Led, 
Efficiency under all conditions is essential INVALUABLE FOR 
in a Telephone System. Instal Ericsson Estimating or Ordering from. 
material and ensure maximum reliability. — 
Illustrated Lists YOUR TRADE CARD TO OUR 
- on application. MAILING DEPT. WILL BRING 
: IT REGULARLY, AND OTHER 
BRITISH L.M. ERICSSON — USEFUL LEAFLETS. — 
net 60, Lincoln’s Inn Fields, W.C.2. 
SIMPSON, BAKER & CO., 
: CARDIFF: 4, St. Augustine’s Place, 
one St. BRISTOL. 


ZENITH F RESISTANCES > WELDING 


NoTICE 


“ZENITE” VITREOUS ENAMELLED EMBEDDED 
RESISTANCE UNITS. 


We are now sinieneies and can supply 
the above Resistance Units in a variety of 
sizes up to 30,000 ohms, and for currents up to 
15 amps. 


The units consist of high grade, low tempera- 
ture, co-efficient alloy wound on porcelain 
tubes, and finally embedded by our special 
process. 
Unaffected by external conditions, inexpensive, 
and extremely suitable for all kinds of 
Starters, Regulators, Ship Work and Factory 
Installations. 
Descriptive Leaflet, with prices, post free. 
SEND US YOUR ENQUIRIES. 


Contractors to H.M. Admiralty, War Office, Post Office, L.C.C., &c. 


TELEGRAMS 
TAOHM WILL ROAD 
LONDON 


“TELEPHONE 


THE ZENITH MANUFACTURING CO. 
ZENITH WORKS VILLIERS RD. WILLESDEN GN.LONDON. Ne. WILLESDEN 


4 
WIR 
> = 
Ltda, 
| 
o., A 
Led, { 
wes, 
D., Ltd. 
Lad. 
| 
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ad, | 4 a 
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= 
5, &C. | 
n, Led. 
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icant 
HE ICAN NITE INSULA ATORS" 
3 EMPIRE WORKS. 
a WALTHAMSTOW. LONDON. E. I7. 


al MICA: Raw Mica, In original cases as Imported. Mica Splittings, Mica Washers, Mica Segments cut 
ae - and gauged. Canadian Amber Mica for Tramway Motors. Clear Mica for Magneto Condensers, 
Stoves. Ground Mica, etc. 


MICANITE a .The standard built-up MICA INSULATION. Moulding Micanite, Commutator Micanite, 
Flexibie Micanite, Micanite Paper, Micanite Cloth, Micanite Silk, Micanite Tape, Heat-Resisting 
Micanite Plate, Micafollum, Micanite Tubes and Micanite Commutator Rings, in all shapes 
and sizes. 


— PAXOLIN s A Manufactured Product of Paper and Synthetic Resin. Theldeal High-Tension Insulation 
an : for oil-immersion. Transformer Cylinders, Sheets, Tubes, Bobbins. Condenser type 
ae Insulators, Terminals, &c., for High-Tension operation. 


EMPIRE OILED INSULATING MATERIALS (Yellow or Black) High-Grade olled insulating 


Cloth, Paper, Linen, Canvas, Silk, and Tapes (straight cut or bias). 


LEATHEROID, PRESSPAHN, VULCANISED HARD 
FIBRE SHEETS, RED ROPE PAPER, SHELLAC 
VARNISH, ADHESIVE RUBBER TAPE. 


* Telegrams :—" MYTILITE, PHONE, LONDON.” TELEPHONES :—WALTHAMSTOW 738, 739 and 942, 


| EA PERMANENT MAGNETS 
OF THE HIGHEST GRADE FOR 


PRODUCED BY 


ALFRED GRAHAM & COMPANY, 


ST. ANDREW'S WORKS, 
Vip Ls CROFTON PARK .. LONDON, S.E. 4. 


Vere rr LOCKING NUT ON THE MARKET. 


in Stock and made to any Design 


ACCUMULATOR GASES and USED BY ALL LEADING ENGINEERS. 


BATTERY BOXES Made to Order, 


-07 
PLA 
LARRAD” 
‘| CASING 3 CAPPING. THE MOST EFFICIENT: AND RELIABLE SELF- 


Please write for Late st Tlustrat fated Price List. 


& G. HARRIS, Lro.. HOBDELL, WAY & CO., LTD. 


TIMBER MERCHANTS AND MOULDING MANUFACTURERS 
SAWING, PLANING, MOULDING &GENERAL WOODWORKING MILLS— 124/7, MINORIES. LONDON. E.I. 
58a, WILSON ST., £.c.2. Telegrams: Hobnails, London.” Telephone: Avenue 3810. 
Telephone No. : 1168 London Wall. * Fandee London ‘ 


“PHONE :—EDGWARE 4. TELEGRAMS WRIGHT, EDGWart.” 
YOUR ENQUIRIES SOLICITED FOR 


— STAMPINGS—PRESS TOOLS 


COMPONENTS. 
WRIGHT & SON, (Dept. E.8.), EDGWARE, MIDDLESE 
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Address your 
enquiries as 


above for :— 
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Electrical Machinery 


PEEBL Es 
0, 


*DINBURGy 


LLLP 


TELEGRAMS : 
Peebles, Ediaburgh.” 


For Alternating and Continuous Currents. 


Peebles 275-8.u.P. 418-n 418-n. P.M. Open 1 Type ‘Slip-Ring Induction: Motor, driving the main ventilating fan 
at one of the collieries of the Lothian Coal Co., Ltd. 


= 
PEEBLES 
Central 1867-8-9, 
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is the first essential to ensure 
maximum output. 
One of the chief causes of loss 
of power is the employment of 
inferior belting. © 


Company 
manufacture the most reliable | 


Rubber & Balata 
BELTING 


the outcome of their extensive 
experience and specialised know- 
ledge of the needs of power users. 


Your enquiries are invited. 


we 


THE 


India Rubber, Gutta Percha & Telegraph Works Co., Ltd. 


(The Silvertown Company). 
HEAD OFFICE: WORKS: 
106, Cannon Street, Silvertown, London, E. 16, 


London, and Burton-on-Trent. 
BRANCHES : 


HOME —Belfast, Birmingham, Bristol, Cardiff,!;Dublin, Glasgow, Leeds, Liverpool, London, Manchester, Newcastle-on-Tyne, 
Portsmouth, Sheffield. 


ABROAD—Buenos| Ayres, Calcutta, Christchurch (N.Z.), Durban, Johannesburg, Melbourne, Sydney. 


Printed by Wt. Care, Lav., 147-150, Gt, Saffron Hill, B.O, 1, and Published by Tae ExecraicaL Ravizw, Ltd., 4, Ludgate Hill, Lendon, B.C, 4, 
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